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\_to 1mprove mathematlcs educatLon on a statew1de ba31s' Over that
hf;ve year perlﬂd ‘the ProJect created a dellvery system for upgradl
ﬂteacher Skllls ‘at” Eﬁé elementary,_Secondary, and preserv1ce Leve 5.

.ThlS was-accompllshed through a. varlety of’act1v1tles wh1ch> ;

-, As the PrOJect drew to a-close many questlons
_portablllty needed to be resolved On 0

rAssoc:l.ates,_Inc was awarded a» contra

e
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The!gregon~SystenH1n Mathe&%tlcs Educatlon (OSME) was funded by ‘the

Nat10na1 Sclence Fouhdation (NSF) as a five year systems experlment"’l
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ttby NSF to conduct a- summatzVe
th1rd party evaluatlon of’ OSME . Thé maJor‘purposes of the study

were to determlne the effectlveness nd rmpact of OSME and a systems"

approach and to address questlons of uture rep11cab111ty fThe .‘:

. t

Capla EValuatlon .thus fodused on three broad concerns-ffs

, ‘To what “extent did NSF fund’“g of OSHE" resultt,775
» -~ in an effective- systems model for. ach1ev1ng .

. + program 1mprovement on'a st tew1de basis? o ' &
. What was the 1mpact of OS on teachers and ; L
students7 ",; y . 8
. ’ ’ . ) “'
g What PrOJect ‘elements had he greatest potent1a1 S
. for transportab111ty7 ' . S . %
- . . ; ; B ‘- o . . v I' s “ 1..?’ .“ ’ L /." . )
| 'THEORETICAL FRAMEWORK,“- S
;To\study these areas of concern Capla conducted a systems—based ..

. ofda"system\aslfol1ows.

‘evaluatlon ;)The theoretlcal framework that was used con31sted of '

'ieyaluatlon stagesvwhlch_could-be,dlrectly related;tp.the;properties\l

e A A
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Data was gathered through five maJor act1v1t1e Document/record

.

/ .
, rev1ew, 1nterv1ews and a- system questlonnalre were used\to assess

kY

; OSME system propertles related to the deslgn structure!and oper- '

' atlon TA teachef/survey and a student survey prov1ded
) 7

' OSME s effect;upon students and teachers ' vf: ,."’. !
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The data sources for v1ewing OSME as a- system 1ncluded 184 OSME

. system,members who were 1dent1f1ed as hav1ng had a-major. partlclpa—'

tory role 1n the Progect The pool 1ncluded the OSME central staff o

rl t

members of partlclpatlng agencles, workshop leaders, local proJect

«J

dlrectors and consul%ants. All system members nece1Ved the System.

.,\/'
Questlonnalre (7OA response) and 20% of them.were interv1ewed :‘“g o
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FJData‘sourcésTfor determlnlpg OSME 1mpact 1ncluded 293 teachers and

© 52T students; The sampllng des;gn for asSess1ng OSME's effect upon

o

'“teachers and students was 1nfluenced by two factors the dlfflculty

N

.of flndlng a true control group, and the 1nab111ty>to randomly

4 v

sample ) Because of these factors, the Evaluators llmlted the study
: N _

to districts where there had <f:_Jen extens1ve OSME act1V1ty ngh-

: 1nvolvement schools and low-anOlvement schools w1thrn these dlstrlcts

’ ' 3

_were selected and all teaphérs and fourth grade students w1th1n these

.o .
=

schpols ‘were sampled ot : S _
. ) I S o oL P .. o
S, oL - PR 2 o

Fo create a comparlson group; the Teacher Survey 1ncluded partrc1pa- '
. tlon varlables to class1fy teachers along a contlnuum of prOJect '

system 1nvolvement Students were class1f1ed based upon the degree

.

of thelr teacher s 1nvolvement The sampllng 1nference was thus notf”‘
) . o ‘ .

to‘generallze to thejentlre popuiitlon but to, look ‘at OSME s,"best
XA
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'gchances J It was assumed that w1th1n thls.framework the more ex;‘-f:‘

.

_posed teachers (and the1r students) would demonstrate 1mproved at- o

t1tudes and SklllS related to mathematlcs educatlon

- S Findings-and Conclusions, Lo R _'-‘; -

, A , v . . .i ’ _-,.. ‘|w : .y

§ystem Effectlveness ’ '“5_?. _ g n .:~3A“w Aff:'tr

viThe Capla Study revealed the follow1ng o - ib o e »i( ~

° OSME daid 1ndeed achieve’ the systems approach to. program v
~improvement envisioned by’ ‘NSF' -~ an effort teo sharpen the’
“focus of state and local government and priXate agencies, .
- now erigaged in educational activities.more or less, 1ndepen-f
Adently, to~deal'with the mathematics needs of a region-or -
state.” . Almost every major agency and imstitution in’ the: .~
‘state involved ,with mathematics education played a role

* in the Projéct. Moreover, in .terms of -the stronger crlterra

.- of "systemness" imposed in the Capla study, the results
.- produced impressive evidenhce of OSME's effectiveness. The .
.goals of the 'system were understood and valued by system
‘members. - Structugal relationships  were broad .and well _
1ntegrated AIthough evidential ‘data on the effects of in- ~
dividual projects weére not  gathered systematlcally during. ,
the course ©f the Project, there was concret® evidence that

-~ change was effected within Oregon educdtional agencies =

- “through part1c1patlon in OSME activities. Furthermore,

there was evidence .of .inétitutionalization of some of” these

‘“changes:. At“the SEA level, as a‘result-of invelvement with

OSME, the role of .the Mathematlcs Specialist changed .from. _

" that of a: dlrect consultant to a fac111tator and - respurce TR
‘linker. Mathematics. professlonal organizgtions. in ‘Oré&gon
flourished as g result of support ‘and infljtence. -At the

LEA level, elementary resource centers ‘furdded by OSME. were. -

_fmalntalned and the PrOJect s c1rcu1t rider" programs were ¥
‘ Acontlnued through local support in Harney, ‘Lake, and Eugene .

2 - counties. . Higher .education institutions were also influ-

) .enced. OSME methods were adopted in the pre-service train-

ing programs at all major schools of education in the state,
-and these institutions are ‘maintaining the 1nstruct10na1
resource\cﬁnters 1n1t1ated through OSME fundlng R ﬂ,///

Certa1n features appeared to be essent1alf§o the su cess of -
}OSME and mlght be termed the System s ?trengths ese were: .
Y, ” o
. f3J - A consensus—based ph110s6ph1ca or1entation toward
" . . program improvement which was -exemplified by the
- developmental problem—solv1ng approach to learnlng,, ‘

N . - . - ., -




T - A sanctionlng organlzaglon whlch 1ntegrated OSME
- with the state leadership in mathematics education--
the Oregon Mathematics Education Council, This

S .might be considered a device for susta1n1ng an op-
SN o eratlonal 1eve1 of consensus. s

e A 1eadersh1p team and staff commltted to (a) advo--

) " cacy of the philosophical orientation; (b) confidence

R /[ ~ in local ‘professionals, and (c) a generiﬂ posture o

_ of stimulation and Support rather than spec1f1cat10n R

and control. . .

Coge - An 1nc1us1ve program approach w1th act1v1t1es span-"'

> ning eélementary through colleglate 1eve1s and:. .invol -

v1ng all concerned state agencles. -

An overall change strategy which did not} impose

programs or solutions, but sought to accgpt indix
“~ f 1dua1s and agencles ‘as they were and S uppDs

growth through varlous avenues of PrOJect part1c1pat10n.

- . - Procedureq which were consonant with the emphas1s on.
AR ' stimulation and support: (a) a proactive staff
SECE -V . traveling throughout the state to- stlmulate.lnterest
N E " %in the Project; (b) ‘a personallzed granting process
" which mlnlmlzed red tape and was -designed to, help -
rather than. judge. s&hmltters of. proposals,.(c) a _
flexible financing structure and (d) -an lnformal o
-'reward‘system P R T .
. One feature of the system whlch could be construed as 1ts
_ maJor weakness..was a lack ‘of formal dbcumenitation and* = N
: . monitoring procedures ‘cotbined with an internal evaluation
— Y .component. which was not-well integrated with .system activ-
| - 'ities.~ This resulted in little written. documentation of -
: - ' Project act1v1t1es Thus, there is much that will never be -
known about' projects that were 1mp1emeﬁted at "the local-
Ievel, and it was- v1rtua11y 1mposslb1e in the summative .-
‘phase of the Project to détermine the real 1mpact of OSME
oon teacher behav1or in- the state T
However, 1t must be noted that the nature of fow systems
operate complicates the- -process’ of classifying character- .
- 1lstics as either strengths .or weaknesses ‘Elements are .= ¥
integrated within a system and manlpulatlons to remedy an . v
apparent weakness .might provoke unanticipated conséquences '
. it other .areas. It is not at all obvious that if OSME hade .
. -remedied its most visable weakness in evaluation, documen- - .
~ " . tation, -and monitoring procedures, it could still have '
' s retalned'lts ,flexibility, responsiveness, informality and
. 'confldence in local professlonals _ The components of a
T ‘dissemination/training system such as OSME are probably -
;i bes& viewed as a serles of trade offs rather than a 11st'

e . . y . P
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:  of strengths and weaknesses The 1ow 1eve1 of OSME func- 7
..+ ‘tioning in evaluation and monitoring may have been’ necessary
- to the malntenance of chEr posrtlve system features

Partlcrpant Involvement ."_ . o v“_. : .

. o The. level of teacher 1nvolvement st1mu1ated by PrOJect actlv-* k
ities was remarkably high. - For example, OSME's. varled
‘component’ projects reached an estlmated 61% of Oregon's
“elementary teachers and an.estimated 71% of its ‘secondary
feachers. - Moreover, active system members expressed uniform-
‘1ly positive perceptlons of and satlsfactlon w1th OSME
_programs and. act1v1t1es '

'Teacher and'Student I;pact o CLT : o
. : fel . 3
@ Avallable ev1dence did not ‘support the contention of 1mpact'
- by OSME on either the classroom behavior of teachers or on
- the attitudes of ‘students toward mathematics except in the '
. area of computer use. - However, this conclusion must be, ex-
amined .in light of certain factors. The dearth of Summative . .
impact data cannot be interpreted as a totally negative JUdga.
mént of the Project's efforts in Oregon As mentioned '
ear11er, theresis: much - that can never be determined about
_OSME's ‘impact on teachers and students because of weaknesses
N . in’ the internal ‘monitoring and evaluafion procedures.- Also,
S in light of the’ 1arge numbers of tedchers that had been |
‘4 - 'reached by OSME, it is not definite that the OSME and the.
.¢.  non-0SME comparison, teacher -groups in the c¢urrent study were
K substantially different. in terms of: their exposure -of OSME.
.+ The faet that some teachers had not participated directly
.- . in OSME projects does not: rule out strong contamination fac-
- '+ - tors.. It is also important: to note that the ahsence of |
. . .pre-post measureinents obviated the possibility of estab11sh1ng
.. changes in the behavior of OSME teachers.. The comparison |
- . .of post-treatment findings .for OSME and. non -OSME - teachers - - °
e ‘does not_of itself attest to the-fact‘'that ‘gains had not
" occurred in the OSME: group as a result of participation.
. " In terms of student impact, this -outcome was not “overtly
: " specified.by OSME as a. direct consequence té be expected | _
.. - from the Project. :Since direct student results had not been
built .into the PrOJect'des1gn OSME cannot» be Judged a
. - failure 'in this respect - - . _ A .

Hr
7 ',x

Transportab111{§ A'i@ . ‘;v' [f. S T
o Many fac rs comp11cate an assessment of OSME s potent1a1 .
for transportability to. ‘other’states., These include: thef
~state's past program improvement efforts ip mathematics;
"+ the configuration of education prganlzatlons and agencles
~ “within states,-and the size and: complex1ty of states.
Thus, in terms of replication, it is moré meaningful. to»
ﬁconJec;ure about the features of OSME which seem worthy of
“Ifuture. exploratlon and experlmentatlon in other states.
. . [ These are: R T -“;fi‘_ Y ~

Lee o . . - \
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T T | ey o
et -"Few change agencies have adopted the posture'that
. educational agencies :and individuals have self-
+ improvement - agendas of their own.and that supportlng
their ideas and programs will' pumulate efforts. YRR
- This. posture deserves further exploratlon - n'i o

- OSME balanced~a senge of dlrectlon agalnst overdlr-
 ectedness. Perhapsighls wds “achieved. by, av01d1ng R
¥ a traditional needs Survey and concentratlng 1nstead (

- on establlsblng goals consensus. ‘This approach _ .
merits further use as an alternatlve goal setthg R

'process in 1arge scale prOJects f-: : e T e

. L R THe contept that grants can be v1ewed as- mutually
S S i ..developed performance contracts, and- that the role

of theé change agent is' to stimulate, foster, and f'”ﬂ;,.
.. .refine rather than Judge ideas, 1s‘worthy of further,‘;'
'fstudy. L S B :

D . . . . - P .’f

L - Although OSME's phllosophlcal orlentatlon placed some’
S ' " broad boundaries on participation, the Project's L
: -succéss can-be traced:to its 1nc1u31 nes This " '
-, ".° appréach is certainly yorthy. of repllcatlon CA1V ™ |
Lo T educat10na1,agenc1es within- thé State were. encouraged»':“
v . . to participate in the program, and no qne orgapdzation
Lo ©.". dominated or constrained others by such’ proc es' as —
Lo _approval .0T sanctlon ,w; _ L b ”, -
v - = OSME achleved communlcatlon among profess1onals dcross
Ta ~agency lines at .a 1eve1 that ‘is rarely- dlscovered
o ..+ in the evaluatlon»of program improvement efforts..
R .. This. seems ‘to have been achieved. by avoiding the. ‘error.
.t .. . of. compelllng 1nd1v1duals and .agenciés-to submit joint
o o prOJects or to ‘work together Again the concept. of
_ uallow1ng agencies and agents to work'at their own’ program-
.+ *. ' improvement efforts'may be ithe best ‘way to foster in-. .. v
;gj.;/, o rteragency communlcatlon o - .-; SE .
In conc1u31on the overall 1mpre351on of the Evaluatlon staff aﬁd e
N Rev1ew-Pane1 of- the Capla Study 1s that OSME was". a successful program

5

:’1mprovement effort What made it work seems to have been” 1ts u.f;y.

* 4 R o e’

openness 1nc1u31veness f1ex1b111ty, and trust in PrOject partlc-.

~

i.ipants Those very features provoke an- anomaly for.most'fundlng | ‘ﬁ K
'yagenC1es wh1ch are: requlred to demonstrate accountablllty, prudence jw;h
vand solld ev1dence of effect1veness| }We,may have to 1earn slowly .
pjfrom the 1ncomp1ete documentatlon of many OSME 11ke programs, that’pfu

'effectlve change systems rely on 1ess stringent management structures'fﬁ

than haVe been‘con31dered tolerable in. the past '__Lju “,w'.;;
T (R P _:"’. B Y ‘ : -

LT lu e T e




L e o ‘

e N

L ’ RIS L L - .
- : B : . ) . . v .

CTABLE OF CONTENTS' T oL

. Page
ACKNOWLEDGEMENTS..i..,..................:.... ...... B ad
REPORT SUMMARY...:.} ....... O S S iv
5 = S
LIST OF TABLES ..... P T ISR N S xvii
. A e
'LIST oF FIGURES Bk LT T T T S xxi .
. T e e T o
’1NTRODUCTION..;...,.,Q.g...l...:;.;JI..,ﬁ.Z..gl..,.t.,..gr;..: 1
) The Context for the PrOJect..,:;,;:.,;;....,f.f...f.:.;;f;f:’l.
. The Natlonal Sc1ence Foundatlon s Role.fﬁf;ﬁ;...;ﬁg.;ﬁpfl‘f
- in Educatipn - = - o ‘ R
* * The Oregon System in Mathematlcs Educatlon e e, 2
' Background . : . = _ _ R
ﬁpcus of the Evaluatlon[,..;....; ........ BT TP SRS
A Systems Perspectlve..;L;EL,W;eQ;;;;;Cf....;.5;;,:..;,i§.:.f4f
Systems Propertles ..... :.,;.i;;; ..... e ::E.;f.f.f;.,.; 4.
EVALUATION DESIGN.......0iwvsinonn.n. P
. 4’&heoret1cal FramewOrk;.ﬂ.,}...;.f.;.....,;},i.;-.:{.,..;;.;J.7 ‘j
,,j Research De31gn..;,t;;.;1;.,;.t.;...;.,..;..ﬂ.:.u..,,,;.z}.;’7
ORGANIZATION OF THE REPORT. . ........ ;.;u..;.;.;..,,..;...,.;.ﬂlz
OSI"IE AS A SYSTEM
DmmcmuﬁmnmqMnnnmﬂs.”ﬂq.”.;.”:ﬁfﬂigygsg;g.Jq
fJ : Document/Record Rev1ew and Informal Interv1ews.;.}.igﬂ;..,,.15
- _ _ o e S L
v & = Purpose b,,..;;;;,;.;;...}.,91.,uuu..Ln.' ..... e & N
-Documerit Review Materlals Acqulsltlon and....n;l...;gt:ls -
~. Procedure : s
Informal Iiiterviews Sample and Procedure....,t..f.;i}3115
- Content Ana1y31sﬁ.:;.,pﬁ,:fffl.;,,}L:;i,.v}.:...f.,..ﬂ.16 o




S T o e T
.{:ﬁ;. - ’1~ SR e oo . Page

Context Ceun ; e . , I ,.';. . 7., e .. :\_.-}. S o e .31 o
Results..i:.;;..‘:,.,a;..,ﬁ.t...;:t.;;.;...l...;.r.h.;:.;. 32
~ ECC, OMEC andt OMST........... PR RRSPRPRRT.
.'_“OSME and OMEC......."0e.nin: P
Teachlng»ResearCh'and'Evalﬁation.:;;.g.}s;;.:.;};.;..735'
Corﬂponent Clusters e e eade e eaan et .. . .36
rLlnkages w1th Other Agenc1es..lt,.,;.,;};;;},L,.;;Q;:,36'-
System. Members and Other Agenc1es e . . 39
) ‘: . :




€ - . R . S : . S R .
\JJ?' : . . o N ]
\ . - ) Page .

SYSTEM OPERATIONS..;....,Li.,;.;..;Q,.;I.;}.,f.;;., ..... o 40

: ACTIVITIES.I;;:f;.;,.;:;..;.,.;m..L:sl.}..:..igﬁ,....;f;.;et 41
Coritext . o. ooooo T ‘o . -.. . -"o. L I A Te -T. LI . .. 5 ;-'.' L P 1 30'.. L] <;.':' 41‘

'; OSME Component ProJeCt ACthltles.}.,i;ﬂ{:‘?(t;..;t;.‘447

B .,'The Elementary Component...;;..,;.:i};,.;.f;;:;;f{:.;ﬁ44
wJTheiLeadershxp Component.ﬁ;,.}y.;.(,;,.i.:;fl;:.;;;.: Q§_
- .Seqondary and College Component,”;y..;;i;f,,if;.¢;;4.145
.COmmunlcatlon Component .,L,?;;...;.;;.;:};;;{;;.Q 49,
_1 System_Members Perceptlons -af Act1v1t1esfffffi;.f;.LfZ9i.“o
.'PROCEDURES..?E.S.g,.;.;gf;{J}.;,,{.;;.;.;,:;.g.,{ﬁi;ﬁ ...... .52

:<Cpntext.,;.f...,}..Qaﬁ;.ﬁaQ:...;;.{.:.,.L.r.f.g;ﬂ;}ﬂl...,.l52v,'
: 5 Results: - Granting Procedures/Local Problem..y;;..;..y;.ﬁ}'52

S Identification T L : P
‘ReSults- Monltorlng Procedures....... e A S 7 3

REWARDS AxD SANCTIONS ....... _.,;5,;.;:ﬁ.z,.,;,,;;ﬁ.{,}u,;§,}. 56 3
Context...{[;.ff;; ..... ..;...f..L,,l{.,".,l.;,;;n{:;,}.ﬂ.l; 56;::

| Results.,,,;.f;f.}%g}.;S;:SS;.;;,S;;{:};.Q;;.S;..:l.i:{..f SB_ -

COMMUNICATION.;.V;.,.,;}Q;:gg;>f;}ﬁ.;;;[;;.;;QJ.L,g<37;..lﬁ.-sé =

Context.,f:;;.,;,., ..... 1..;l.;ﬂ;.,;,f:}...,-;f....{,.,.;.;59" |

Network Ana1y31s.l},:{,,h.;;..;}f..;..;.;,;..:f...t.;.60j
: DISCUSSION ....... e 65




e :
: Structural Openness;I.:;.ﬁfn.:{;.,{tﬁ}fLﬁ:;t,.{/sz,; 70
Leedershlp Qualltlesxﬁ.f;...;n;;z;bf..;;.,,;;T},..;T. 71..
'Ti Approach to Mathematics Educatlon.}fg;i.;}.:,;};...i::f.;, 71;»F
Act1v1t1es.;m;LT5;.;{f;..f;,;.;ﬂj;};..;af.i..{I;.‘..;;;;;.'7é};37
. Organlzatlon and Scope.........;.: ........... i.....;. Ié
Satlsfactlon ............ 2 ............................ 73
) Procedures ...... LT RRTE PR IR RO R 73
,T_ Local Problem Identlflcatlon ........... AT 73
'ji.;T{T‘ Grantlng Procedures.é;ﬂ;.ﬁ;;.zgi.;;..Ef,;llfo,;;,t{n‘74p
| TI Monltorlng Procedures..iT;.q;,;.;.i;.;,;;.};,,.,...;. 75
‘Rengds and Sanctlons..lk;;:.;..;;TTE.T;;,;f;,{;T,.;{:,;;§f76'.“
Communloatlon and SYstenness.f.;§.Tg?{,ul;2~.,{;};.;};.Taf 76
% , R o o
IMPACT ON TEACHERS AND STUDENTS o
DATA COLLECTION ACTIVITIES Ny O ’._’. ....................... 78
- Teacher Survey ......... e R PR 79
Purpose .............. T .......... P SR 79
sa;}l’p'le ................................................ 79
y Instrument Development ............. e e e e [EEREERE, 82
Tg};:q;'Procedures..;.g}}.;,;.w,;lt..,;..;x ..... gE.T;cfl;.wl;..83
‘tAnalysls and Synthes1s.E;;.;:.ﬁ;..:;},T..;;hQ;ﬁi..{T;;So T
’ Student Survey..g;;..iﬁ;.o.;;}{t;p;, ...... ,;}{ﬁ;:.wg.i.;.: 86
Purpose...:;,.: ............... l;..;.;...I ...... .....1..86‘
Sample' ...... ;Er..................................f.... 86
Instrument Development ..... l .......................... 89
Procedures ........ A $ o vaesans B 9I
Ana1y31s and Synthes1s ........... T .................... 91



. E%“ECTS ON TEACHERS.....;;{:.g;;.;l..u;;;..s...;%;:;,.;;;..}f.2'

\

\ ’

o S '{I:_”; Page” -

ConteXt. b L R S S e e 92
Elementary Results.J,u,:.,ff.;.;,;.;,,;.“....Q.;.; ........ -

Math for the- Unlnvolved Results.,.,;.;.{.::,;ﬁl;.;.;.a;..[i 6 .
Computer Results.;gQ;.,;..f.?...,l.{f;}}, ..... .ﬂ,;;;..},fﬂl{{}'
“EFFECTS ON STUDENTS...;:.I.;;.}f}....ﬁ.ﬂf.;....i{){.;¢3;.;.is

i o v
. .
'

_Context5,;.:..}Q;.};..;,..v..l,..l.;;,;(}.;;;..g}.,:ﬁ,.,}._

Results.ﬂ,..azi.;u}.:..J;,a.ﬁ}.,.;;f:.;.;.;;.,f.;:;f.,.;..f103“;;-
- Teachers{fm.;,k.,.;g,.;§ﬂﬁllm;...;L;..:.i.;,,.f;...;;.:;;.'107_.
BEUBENES . .. et e ket e i e o 109
: B B . : | %__1 ) '.?/
conclustons B

The Effectiveness and Impact of* OSME.,réxa{;;...};;ﬁ.;;{.1_110,‘-

- OSME As a State Systems Model...' ...... ‘;..{;;‘...}..r.;;.;. 113l

) Strengths and Weaknesses.;...;.,;;r;f;..,.I.};,..;}};}L;..-114"-
i'Transportablllty and Future Impllcatlonsﬁf;;..;;;..,;r.;;ﬁjllSl
REFERENCES..&&..}.}..gzﬂ;..,;§..=t.;:;,,.rQ.w..},f,ﬁj.t..;rli7j
APPENDICES o e |
Appendlx A

'Factor Loadlngs and Inter-Item Correlatlons for -
Activity Satlsfactlon Scales e ST
S S R
I’ Appendlx B o é‘ : 3”‘; T

“m

System Questlonnalre '

Appendlx c
‘ Factor Loadlngs and. Inter Item Correlatlons for,j'_'
Teacher Math Scales o



O

ERIC.

JAruitoxt providea by eric i

./’

Appendlx D

fv~ ' Teacher Survey

T

"

Appendlx E

. Student Survey

~ - v
v
.
B
.
L
..
. -
. A4
e
ks
.
N .
b
) . N .
N .. .
. .
. > .
. .
‘
L]
.
.
.
A
N o
“

>
.
B .
.
: -
.
. ?
v 3V
. :
" " N
i
LU ~
-~ S
: -

P

s o=l



oxviii

- o ~ 'LIST OF TABLES. ’ R
: Table/ - _ ‘o " Pagé .
t'“l A Number and Percentage of- System Memher . Ty
: L j-_“Respondents by Jbb Tltle.ﬁ;:‘_ ...... a..ﬁ.,;;;,:;;;,;.;.: A8

2 Overall OSME. Goals ‘Obtained from Document and : . ”Elgg

S 1iInterv1ew Analy31sl.,;s,r,.,;...w.._ ...... R Rk 26

. X o ’ ‘. . . “ ¢ ‘-4'..

3 'OSME Component Goals-Obtalned from Document and :
e Interv1ew Analysis....... -,....v ....... ,...,.12-."¢.5ﬁ;[,, - 27
}4'_ ' Systém Members Perceptlons of OSME Goals Rank: Orderedf o
". . According to Importance ‘to OSME- and Importance _ e
. ”ﬁ»to "Me"L,. ....... it e ,..,,...;,...t, 29
5 " Number. and Percentage of System Members Accondlng D
: to Educatlonal Level...;,.‘ ....... F N N e ee. 38

o | o A A s by

6 ' Percéntage of SystentMembers Ass001ated w1th Varlous ) o

o OSME Agenc1es., ..... R EEREERE et e S 39 .

-1 "-Mathematlcs Activ1ty Stages Presented 1n Math in L

: '_'Oregon Schools ...... ,,.,.,....5..._ ....... P wee o 437

- 8. .Number of OSME’ Funded Projects Per Year Categorlzed SR

- Accordlng to. Component Type.;,.,..t..,...,..,.,.n,...;.ns 45 -

9 . Mean Ratlngs and Standard Deviations of" System _'__. Ca

| - lMembers Responses to Act1v1ty Satlsfactlon Scales.L;; ..ol

~100 - Percentage of Systenlmembers Indlcatlng Monltorlng “ o

- % - Methods "Most Commonly Used" by OSME .Staff...... TR 55
cvll'r“gy‘Percentage of System Members Indlcatlng That They = B}

L"v"{*Had Recelved an OSME Reward..f;.u.,...,..f....t.,,.;;.. - 57

’léf "System Members Rank Order of . Communlcatlon Methods S

o According to Frequency of Use In OSME: Act1v1t1es and - - .
‘Their Own Personal Preference..g.., ........... SR .. 607
.13 ~7'Network Analys1s Results ‘for Three Communlcatlon " ;
- ; Popics Using the Original Data Set of 216 OSME ——
 System Members.;.,..,.....,,...l ............ Wee e i 62
14 = Network . Analy31s Results for Three Coémunlcatlon v.f 'f: -

o - Topics’ Us1ng a Data Set of 184 OSME . System Members .63
-:'lS‘ 'POSME System Denslty—-Ratlo of Observed Links to _ S

' 1P0331ble Llnks.f,,..”,., ......... e :,..f.......g.;' 64

_2{} - :



ERSTR

20

Tl

.25
?563”1

2.

29 |

33

32

23

VAR

h28 t»;

| _Llnk by Formal Role.,;;n;;fdﬂ.:.f.

RN

:Dlstrlct and Schools Used‘to Measure Impact of

Elementary \Math for the Unlnvolved and Computer.'f

,.to Progra

~

:..Progréms ;;.,,..s“,,...._

Component.;r..,.

..... ® 8 s.e # 8 8 2 0 % o 0 0 0 0 2 e 0 e 0 v
h’ :

’-lReSponden?f to Teacher ‘Survey Categorlzed Accordlng

' S.Number of Partlclpants and Nonpartlclpants in. OSME
'7Workshops Accordlng to Program Component..,.,....,,g;.

Number of Student Respondents Clas81f1ed AccordLng

N\

"Student Surve

“A Categorlzatlon of Students Accordlng to Three
2 Treatmenthro

\};FS\ .. .-,--'.,_‘. e s

Math Scale Varlablesr.t.J;:;.a..{;::..;

" t6 Teacher: Partlclpatlon Level ........ _,,‘ ..... ieeeaies

Elementary Teacher Sample Slzes ‘and Means for

.Selected Variables:
and Nonpart1c1pants

'Elementary Data t, Tests«
part1c1pants

. .Selected Variables:
»Nonpartlclpants

Whole Sample'"Part1c1pants-

L

Partlclpants by Non- o

Math’ for the Unlnvolved Teacher Sample)Means for ,
Whole Sample Partlclpants and

Math for the Unlnvolved t Tests Participants by”'

'Nonpart1C1pants

.Whole Sample

‘Computer Data t Tests

r

e

< oxix

.............................

-TComputer Teacher Sample Means.for Selected Varlables
Partlclpants and Nonpartlc1pants

h Mean Pair Scores by Student Groups on Palred
_Comparlsons

jTOverall Ranks by Student Groups on Palred Comp-
.arlsons

-,Teacher Sklll Varlables.ff;.};;glr..,.;.;;L}.ﬁ,,,r};}} e

‘Varlables for Classroom Practlces., ..... ;;:' ....... T.r.g
;a,gnlstrlcts and Number of Students Used to Measure _

Y'Impact.;;};.g; ..... ,.-3-.....,.(, ..... et e ,,;...V

BN

Partlclpants by Nonpart1C1pants

88 .

88

‘ngp,li

n94

o

QVQZ

.98 -

99
101



1~Tab1é : .1‘ jf l;l | TR R AR . Page” = -
o ' ® : . o ) -

34" ANOVA of Math Scale Varlables;?.;i,..;};,.;..}; - - 105 ¢
. . S . » . S ," . B ‘.

' A-'fﬁy Factor Loadlngs fo%>ﬁdt1v1ty Satlsfaction Lo e Lo s
T Scales.,.;..,..., ................ ,.,.,.LM...;;t.; ﬂl‘téppendlx A

T . . . . v
Pl

B . ,Xnter 1tem Correlatlons for Act1v1ty Sat- .
S ‘1sfact10n Scales.;.zf..L, ..... e e ate. aJ.q..ud...'i'. Appendlx.A

| C".“'“ :Factor Loadlngs for Teacher Math Scales..;i.;;;;" ‘ Append1x¢C»

p ::-Inter 1tem correlatlons--Elementary Data.;....:g', | Appéﬁdix‘c»
E ' Inter-item, Correlatlons—-Math for the - _  S
e 'Unlnvolved Data..,,&.a..,“....;..u!--;s-AP--w?-;v b ,Appendlx C

. .-' - . LI .
o F Inter 1tem Correlatlons--Computer Data.i,.;;af.; Appendlx C
:: ‘ hd lv ’ ‘.
.:.. . e 7‘ 13
' 3 : * _.
F . -
L ) _ .

& ) . / N "
: - | ~ = d
. L ’ X,
’ . . . X,

LT ¢ R4
/ '

' i . 1_.. - =

: o ) .
. 3 A :
. . ~ . )
. . L \
AR . ._%_ . . n ¢ .
" e . ' »
. . -
. iy A M .
~ . -
Y .
T . ‘ A
L ' .
. ' o hd -
.-
) . L
) LS
~ N \ t
, . ~ {.
N\
‘ ’ &
o R . .




O

Aruitoxt provided by Eic:

ERIC

e . . . .

St o LIST OF FIGURES

:Theoretlcal Frameyork for OSME .
Evnluatlon ;..1.,\4.........7...,...3...

v L]

.Focus of Evaluatlon and Data Collection

Plan...........'...‘.....................

1- »
.

a B -

- - - .
. i
-
..
o
Y
. > .
-
. ¢ *
¥
4 o 3
. - -
-
. .
- . -
f
® -
. . LI
. .
b
-
. ~ .
.
.
.
.
.
. Lo
*
Y "
L
.
) n
.
.
" .
. Y
<
. -
i
P

M
|-l

aAn Organlzatlonal Chart of OSME {.:;_;;. .

o ;
-4
) )
LAl
. 2
.
-
1)
-

o
B
- N
.
N



et N Y., . . ').' - v lf L » \ 'i"; T, ) . . .
s~ INTRODUCTION ° 1 T
ST 'f,iheuCQg;eit)fbr‘fhe Pfoject -
. The National Science Folindation's Rble'in-Educéfion,f«'“yi' Y -7
~ For" the past quarter ‘century the National -Science Foundation has

a -

- played a major role: in ensuring the capability of science to serve
as a vital resource to the Nation. ' Created in 1950, NSF was ergan-
ized in the wake of the technological advances: of World War Ir. .
These technological ‘successes had impressed-upon the ‘Nation the 'im< --
portance of science to the well-being of the country. Within-this
context, NSF was charged with improving the potential of science in. .
the. areas of research and education.. . =~ = - - o . S
NSF's initial efforts in education were concerned with improving
. science teaching at the college level. 'TheSe efforts were barely.
. ~underway however, when'the launching of Sputnik shocked the United
~ States into actions' to acquire and maintain scienmtific and techno-
.+ logical guperiority over the Soviet:Union. .. - o

A variety of federally supported programs. emerged from this era. . -
At NSF, one response was to . incrpase the budget for improving high -
.school science teaching;(naturayFSCience;”phySichleciencess physics,
chemistry, mathematics, biology/ - botany, and the sociat sciences).
~ While NSF had already shown toncernfur this level of science educa-‘
- .tioh;. a.Congressional mandate solidified the precedent for the Foun-.
. dation's subsequent involvement in;precollege science education-ef-
-forts. By 1960, NSF's budget for the improvement of high school:.
.. teaching was over $35'million,.and in 1972, Congress amended the .
- National Science Foundation Act of: 1950 to .give NSF responsibility
for research and devélopment. in science education at all levels.

© . (Library of Cohgress'Report, 1976), ./

'r'Eaf1YQN$F.strategiés~in*thiSfafea,were organized around the cencept’ -

of training institutes that.were offered primarily to Secondary le-
- vel teachers during the .summer and academic year. The general goals
" of ..thése institutes’'were to-broaden the mathematics and seience
~ knowledge base of teachers as well as sharpen their methodological.. -
. . ingights and skills. . However, Higher Education Institutions were -
‘glven considerable latitude’in formulating the content and metho-

- dology of particular institute programs.

. " This reflected‘an}adhi!kbtrative,polity;at.NSF which respected local
-initiative in running. institute programs. While these institute pro-
~ -grams ‘were well received by secondary teachers, it soon-became evi-~. -
dent .to the’ Foundation that the goal of improving science at the
“high school-level was. seriously impeded by the poor quality of sci-
- ence‘edacation at the elementary level.  NSF was then fated with the-
..complex problem of déaling with an enormous target population of edu-
- .cators. Their response was to sponsor more broad based institutes:

o N - e —
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, EVentually the Foundatlon began to: support}instltutes TN e
_ that would (1) teach admlnlstrators abouf’ available ‘.j.ti"a.
" choices for new and’ improved curricula, (2) tralnxse- o
lected. .teachers' in a school’ or d1str1ct in a curricu- .. -
lum to~be*tested .and” (3) then instruct teachers in a . “'
- school or- d1str1ct to teach other teachers to use the
hew currlculum In addition vthe Fohndatlon expanded' _
» its proggam to,support development of neéew and Improved ‘
" curricula for 1nstructlon at all levels. :
(lerary of Congress Report 1976, p.lS)

-

fThese 1nst1tutes created- unprecedented llnkages and communlcatlon

between .graduate school research faculties and, those who taught at

.the lower levels. 1In fact, some .off the top. research soientists in

"tlon at‘the elementary level

the Country’ turned, their attentlon to the needs of science educa-

. q e

o'

“As w1th many other™ programs that released federal dollars to agen-'
‘cies and institutioms to promote change and improvement, the NSF

- Institute efforts underwent sharp scrutlny in .the late 1960 s. - With

Y .

R

;proposal with a unified financial commitment:

little solid data to justlfy the teacher institutes.in terms of im-

. pact on.Science. education in the schools, NSF began’to question . the -
“vw1sdom.of thlS approach and- explored alternatlve funding stra"eglesr

The Comprehens1ve Grant Program of l969 was onf4alternat1ve which .
integrated NSF pgojects within ‘a ‘single. 1nst1t;tlon!1nto a single
It was hoped- that ' ..
this approachlgould lead to better. coordination and. more 1nnovat1ve],
program offeri By the beginning -of ‘the- l9'O's, neither: the - )
Comprehens1ve”Grant Programs: ndér the tra;nlng nstitutes wére con~

- sidered to be effective. strategles by :NSF.  ‘However, they had. pro--

‘_v1ded the groundwork for what became  a major new thrust for NSF
an experlmental statew1de systems approach. R

The systems approach as deflned by NSF was’ to be develo ed as "an
effort to sharpen the focus of state and- local government and. pri- -
vate agencies, now engaged-in-educational activities- more or. less
1ndependently,to deal with-the. mathemat1cs or sclence) needs of a

. region or state." Within this context, a 'system' was defined as’an

‘integrated group of interacting. agencles designed to carry out -co-

- operatively a predetermined function." . Two statewide systems were

.unlfled systems proJect

funded iri this -dpproach: 'The Oregon System in Mathematics Educa- .

-

tion , (OSME), and the Delaware Model System in Sclence Educatlon '

The Oregon System in. Mathematlcs Educatlon_-- Background

‘NSF fundlng of the systems approach to. mathematlcs educatlon in Ore-'
gon evolved out of an intensive hlstory of institute activity in the
State. Essentlally, ‘the’ systems coricept provided & means for con-
vertlng the:State's extensive network of 1nst1tute programs 1nto a

’

‘,
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Qrégon formally accepted the:sydtems concept" at ‘an .NSF supported
cynference. in. the fall of 1970. “This conference was attended by ' .

"~ ajbroad representdtion of individuals associated with Statewide -\;;
- aptivities in mathematics education. - In 1971, &t a second, con- )

.. farence at Salem, dfegonﬂ a governance ‘group,. the Oregon Mathe- .
‘makics Education Council (OMEC) ‘'was created. . It consisted of 18
‘repyYesentatives from various organizations. and institutions con- -
ce¥ned with mathematics education in the State. Dr. Eugene Maier:
wds appointed Director and charged with preparing‘the systems grant . .
P oposal,which-initiated*ProjeCt-funding'in 1972. - S L
Ovey a five year period, the Oregon Project created a delivery sys-
for upgrading teacher skills at the elementary, secondary; and
preservice levels.. It did this through a variety of activities or—f'
anized ahd-coordinated;thrqugh‘existing.institutions-anduagencie§:
school -districts, the State Department of Education, the Oregon
/“Council of Teachers of Mathematics (OCTM), and. Oregon's colleges
and universities. - It was designed to generate ideas from within
—edueational system that it served, rather ‘than to impose pro-'
rams upod, that “system. 'Emphasis was placed upon personal ,contact,
. ‘a ‘responsive management sttﬁctﬁhe;»minimum'bureaucratic;red-tape;
.- and a gras | roots problem-solving-approach to identify needs and ,
fashion solutions. It was hoped that these approaches would result
" in a flexible sérvice delivery system that would focus sharply on .
“both the needs and -talents-of its users. o . '
- . € : coa - '

i
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. .7 - - . Focus of the Evaluation o o

1
'K

i - -

iy period ending in' 1977, approximately 3.8 million -

).provided ‘to OSME-by the National Science ‘Foundation..

e Oregdn system's experiment to a point where its ef-

fectiveness, ‘along 'many variables, needed:to be examined.by'NSF to

> questions of impact and transportability. Thus, NSF- saw ‘the .

need-fo conduct a summative third party-evaluation of the Projéct

> atswould have three major. objectives: (1) teo validate information -
previously collected; (2) .to collect additional information; and
(3) to provid€ an authoritative judgment on .the value of a systems
approach and 'its impact. o : e, o

" Over a five yé
. dollars had bee

On October 1, 1917, Capla Assoclates, 'Inc., was awarded the contract
"by NSF to conduct this-evaluation. In accordance with the RFP,-the .
Capla study would address the following broad areas of concern: -
.:l”(Wﬁét'WAS'thé'baCkgfouﬁd for the,ﬂéystems"ﬁapproaéh in
Oregon?.:' e o | .
9. How was OSME;désigned in tetmszof,its_philosophy”and .
" goals? e N BT PR e

3. What was the system's structure? = . ° R
. . i . R . ‘ E -' _. . . . g . ) [y .b:’
"4, How did the systemvoperate? .~ T
L g |
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C uVSQjWhaffevaiﬁépive'jﬁdgméht566u1dﬁbefmadé_ébout’Ehe
B §£¥4Cture:;and'OPetatfbn3'Of OSME? =, " o -7
6." What ‘was .the impaet of OSME‘Elemenxéty Programs

A v '-'f_ll'a"- "
design, .
I ..

.- 2. what ‘was t] . upon_
- .%-teachers’and students?: R

aN

NN T e
LR '
q

.~ 7. vhat was the impact. of the OSME’ *Math for thé Unizyolved”

RETREE programs upon-'teachers? e - Y
| peostume wpmm Chaaleray 1 5 SR SOR s ettt

8. WHat was the impact of ‘OSMF Computer Education programs -

- . upon teachers? , A ot S A S

3

4. -
- . .

'glehat Project,elementéhad.thq.greatESt ﬁotential{?br
. -transportability? = . L L

"(

- 10. WHatwere the overall implications fOf,fouré;systems?‘ 7"

- o 'planningvand implém?ptation effortsz

Mo

"

e e I_An;yStems Perspective - SRR ";. R
- To study thése,broad'ar@asjof%Concern thé\EvaluatorS'basgd'their ap-
. ‘Proach upon the premise that the Project should be viewed and eval-
- uated in- terms of its properties apd‘accdmplishmentg.as a“szstem; B
System Propérties Whichfwere-relevant to the concerns of the study "~
are described below. T s S A

S
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Systems Properties. L T e BT
a. B N T K . . . i N v : PN \‘\
‘Over the past decade, general systems theory has ‘emerged as._.a“broad
" framework of thinking. It has}helpédAtofexplain°a_widewrangegofjphe-
" homena''in the_organi;ationalxStructures which constitute a society. - -
fThese_structuresbare cOﬁsidered_to'befpermanentgsystems, and consigt .
- of a.set of components organized to ‘ac®omplish the purposes for which
‘the.systemﬁgXistS}f T T S Lo S

-

iy . _‘ .
L

"Permanent,systemS”Vary;inrsizejénd,complexity.. Schools, for ‘example,-
'exist-as“systemS-with intendepehdent“gaptS“pr_subsYstem§.}_LikeWise,r
national networks of'interrélated4agénCiesbmaylalso be viewed as- ‘
L L ey e N R
“Within the network of agencies,yinstitutionSu_organizations,fa d o
- 8roups which function as .the permanént»systémsJofja-society,;@ large :«
number -of" temporary, structures exist. These ‘temporary systems’ oper- -
ate within,and'betweentthe.permanent'organigationstij:om the ‘start,
their members operate on the basic assumption that’at & clearly de-

ined pdint’in‘time,'theasystem Will.ceaseftﬁﬁegiSt}R:MOreoVer;-aS'u;ﬁ
‘many writers point'outgqthe'central pUrﬁose[ofnmpstftempofary systems.. -
is to bring about-the changes in persons;,grodps!:and.og anizatidns e
that are so difﬁicultVtQ'achievéyihﬁpermanént,sYstems;:ﬁ“Miles,Jl9q4§‘i
Arngis,-1970;-Rogers; 1962;.Abbott,l969);,{",'  R T A AR
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. Temporary systems have the same properties or elements as permanent
. Systems; Howevet, as descrihed below, ‘unique. features characterize
=», how these properties are actualized 1n temporary systems.

_l,
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System Properties_

L L Features in a Temporary System

. Philosophy and Goals ; o _j. The intents of a temporaryasystem are
' : : v sharply focuseds Goals are specific—
_ ally defined and philosophical attitudes
. T . o o _ - bind members together toward a commonly
' : ' T understood ‘purpose. .- :

Boundaries. , .© . .- In most temporary systems, the classes _
o - ' ' of individuals or agencies who may enter
"\ - the systep“for its limited 1life are.quite .
-+ " clear. - Very often a high degree of self-. .
selection takes place which minimizes :
. . conflict and inereases future goal focus.
" Role Definition"'f"r v Temporary systems can free participants
andrSocialization_ ' A , from their ‘Gsual role conflicts. .and pro-
: o B ,, .vide them with the freedom to experiment.
B R . “This leads to the possibility of role
. “’redefinition for:them as.a result of e
R their tenure within the temporary system.-7

;
.4‘-\9

Communication and waer _ ..T;'* Communication is generally encouraged in o
. S o S e e temporary systems, and a -common language
S T Y Yyith special meanings tends to grow among
o Cel __;Y;*'h o "n participants./ New ‘channels of communica- -
S Ty 1-vi§§§"’-"“ -tion’ develop betwéen people whose roles
' I ot ”‘-t' : ~in perﬁanent systems kept them apart’
, gi There are strong tendencies for informa- -
W JE ,tion sharing, openness, and trust. As a
Lo o result, equal statiis relationships tend
c - ' to ocecur. -Since there is a tendency to-
_ R o Ward egalitarian notions, a.single per-—
o cL T son's ‘influence can be substantial
B T S Moreover, productive work does'not usually
B S occur until,the power structure is clear.
. ey . '_.',' . . _.‘. . ‘ ,‘;. . . Y ) \ X
O )'7 Activities and Procedures ot Activities and procedures have high impor—
- %g! oo tance for achiéving.the goals of "the tem- -
— LT W " 'pordfy. system. The procedures, (management/_
. -~ monitoring) within a tempdrary: system are.
AT usually. structured to provide an enviroty
~ment - which meets .personal needs and reduces
. . , defensiveness, thus releasing the potential
2 . R ' - for activities to be carritd.out’ with .crea-
- : o j tivity and . 1nnovation. -

. B w . . v - -

4.
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'§ysteanroperties' . R ' 'Features in a TeﬁporarnyyStem

. Rewards and Sanctions - . The rewards ‘and sanctions which govern
- i Lo ‘ : behavior in a temporary system may be :
. R - specific or very general. However, par-
R S ‘ticipants tend to internalize ‘them and.
R : o . ."value them. - Typical norms- for. temporary B
. " ' o - systems emphasizé equal-status relation-
C » . - - " ships, openness and trust, problem- :
. 4solving and 1nnovation.. I -
, Y . : . . T
- Impact of Change = Temporaryusystems are organized to pro-:
S ~duce change. Some system outputs involve
IO o . changes: in ongoing aspects of people's’
L T '». knowledge, attitudes,.or behavior. ' Others
;%ed/, S - can significantly alter the quality of -
- P — " .. " 'pre-existing relationships among system
T - L o -.members; finally, other outputs of témpor-,
S o s . ‘ary systems may, involve future actions on
e . the operations -of permanent organizations.p

.gke Oregon System in Mathematlcs Education, 1nasmuch as it was de-
fined as an 1ntegrated group of interacting agencies working coop-
"zeratlvely .£t0 carry out.a prgdetermined function' for a ‘defined per-
-iod of time, represents a temporary- system. The- evaluation of OSME .
B presented in' this report thus gives attention to its conceptual
“definition,- its unique features and evolution as a temporary system,
'and the maJor accomplishments of its flve years of ex1stence.‘
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. EVALUATION DESIGN

. Two features central- to: the quality and usefulness of an evaluation

- effort -are: a) the soundness and explicitness' of a theoretical frame-'
‘work which guides the research; and b) the comprehensiveness of a
“research design which systematizes data collection procedures, data

“analysis, and related methodological issues. The 'systems-based ap- .
proach used to study OSME, therefore, ircorporated both a conceptual

. framework and a research design tied-to, NSF's broad areas of concern.

_.TheQretiéai'FraméWork'*~ 2 o,

Given the scope of issues to be addressed and the need for a systems
‘orientation, the Evaluator's .initial task was to provide a relevant
. theoretical perspective for organizing the study. The framework -
that was developed consisted of evaluation stages that could be
directly related to the properties of a system, These relationships:
‘are depicted in Figure 1, and are described below. -~ . = o :

y

-

:f.‘Stages : : ‘ I . - .,l”?fogefties'
" Design: C 'IThé-éonCeptﬁél definition of ‘a system - -
. Goals .‘ . ! ’ . ‘ .' ’ K P
N . . . . . . ; . W . . ,' ’ o . ' ) ' .
Structure: = - e The input elements of a system..

. ,Agenqies;'institutions;;anq' .
©components which form the System .

‘boundaries S R
.Role definitions and interrelatiorn-’
‘Operations: = = . 7 The proczss elements of a.system B \g"'
S ' : ' : o LJActivities S C o

.Procedures (granting/locéi'problem
" identification and monitoring)' =

v 7+ - . .Rewards and Sanctions LT
) _.Communication " A
Impact: o Co .~ ~ ‘The output elements of a system' .
S ' L .Effects upon participants -
S e B ’ - '

Research Design
The retsearch design relied on the principles of replication and - .
convergent validity, fincorporating several data collection methods . .
and procedures to obtain information related ‘to the concerns of /

_ the National Science Foundation. - Essentially, the ‘thrust was two-
£61d: a) to validate previously existing data; and b). to provide
an authoritative: judgment regarding Project impact. Pl
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In all cases, the Evaluatorsfmade maximum. use of avallable docu

~ ments’, Project }ogs, records,. and ﬁrev1ous ‘evaluation reports Ad-
: dltlonal information was also collected to expand upon the ex1st1ng
data base whetfe there were gaps or d1screpanc1es ‘and to validate
the prev1ous1y gathered 1nformat10n .

‘Data was gathered through flve maJor act1v1t1es
. N .
1.“fDocument/Record Revlewﬂand.Informal Intérview
;‘_FdlloﬁéThrdugh'Interview;

;y'System Questlonnalre

-

2
3 .

d4,-_Teapher Survey
5 Student Survey < o g

Flgure 2 summarizes how the data collectlon act1v1t1es relate to’
- the areas of concern addressed in the’evaluation. , The activities"
are described in déetail in the sections of this report whlch deal
‘with OSME As A System and the I@Eact'of‘OSME

& : U : S P R

e



invFigute 2:

[

" FOCUS OF EVALUATION' AND DATA COLLECTION PLAN

' . A b

METHODS OF DATA COLLECTION

: .| Document Review” | Follow- System Teacher b - Student
.FOCUS | & Informal | Through- Question- _Survex‘ . Survey °
’ Interviews ., | Interviews . naire R
System . S o .
nd:. The. historical context. of X . o
em, - Coe o -
pecifications. of- OSME in terms X X X
criteria as goals and operational o
'hy - ' 1.
e of OSME in terms of agencies, ) X -1X', " X 4
ions, and component parts as well I e : o
unctions -of each Lo C e - S
mal characteristics of OSME in 4 X X X
“such criteria as communijation ' ‘ ‘
and monitoring procedures, re- ; s
d sanctions, component activities.
OSE k
ry Education - « - o X C X
attitudes toward teaching ™ ' .
tiCS‘ ",,f, ’ .
om practices- "

lum deVelopment,”
attitudes

-~

.10




., Flgire 2; FOCUS OF EVALUATION AND DATA COLLECTION PLAN Contfied
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& Informal
Interviews.
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Through
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System
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| ORGANIZATION OF THE REPORT  *° = ~, =

-

@l

. The report has three major sections. Sectioni I is-concerned with
-+ OSME as-a system and deals with questions related to .the Project's
.design, structure and operationms. Section II addresses OSME's .

impact on- teachers and students. Within,each of these sections .-

are presented the study's. data collection activities; the context
for evaluating specific variables, the results and a discussion of
the results. - Finally, Séction III presents the study conclusions.:
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s DATAuGO]’..LECTION ACTIVITIES T e

Three maJor data collectlon act1v1t1es were conduc-"

;1ted to assess OSME as.a system- Document/Record Re-

vrew and Informal Intervlew« Follow Through Interv1ew

v 4

and a System Quest1dhna1re These actfv1t1es are .

’

descrlbed here 1n terms of purpose sample instru- -
5 1Stru-

ﬁentatlon procedures and analys1s 5 .
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N Documenﬁ/Récomd”ReGiew and

s e T 0

Car .

:".-—EB.._—PU 1o N L o R : ',‘-:".’f ’ B

N ’"

Informal Interviews f',_ LT

ffTﬁéﬁaﬁrﬁésé;of the Doéument/Recqrd Reviéw:éndvlnforméijiﬁéééﬁiéﬁ;“
. Analysis;was: . - T e T

a [ SRR " . l’o

v - . . - - . . LLp

L
ok
r".

‘Tq.réspond to the NSF mandate to validate- existing -~ = . s

4

-

2;;1%Qﬁé$t§§@;$ﬁ‘a‘cqmprehehSEQé??gd'reglity-based data~ .
.- - bank . for tonstructing the system questionnaire and -~ o

-attitude surveys; Ry -

S ,e o2 K . S 0N

.,TB'Qéﬁ’@hﬁfStagé fbr'sdbééduéntf&éféﬂébllé@t&oﬁl?cti- "y
vities by identifying aréas where informatioh was -

2

. inconsistent, unclear, or-lacKing: andﬁ4‘ St
. prbﬁide’a/ﬁescfiptive‘éc¢ount5df sYsﬁémjpropere\ R
© - tiesrrelated ‘to Design,jSt:ucture,.and Operations, : % *z IR
.. - * which would:"feed-in" to ‘further data collection 2 )
y . - . activities as well as the final report. - e

B *

Document Review Materials Acquisition and Procedure. ..

. Documerit/record review entailedvtﬁe coding and:analysis.of :the existing:
.‘Project data base. This data base included Project proposals; - o
/.general publications,eValuatiogqxeports,lflyers and brochureés, -
-“conference reports, comppnent project xreports, and correspon-:
dence:.. This material was'releéased to the Evaluators by the . | ;-
Naqinqgl Science Foundation: and by the OSME §taff: T

a . .

*» T

BGIR . . ’

: -u-IntefvieWSisémplefand Procedure
e e S S T S ot
¥ Infofmal discussions were conducted with-22. individuals Assgei- *
-ated with OSME during an October 1977 visit to Project sites in
Portland, Salem, and Eugene, Oregon. - Individuals were sélected
on,.thé basis of their extensive involvement, in Project activities .

RS

- apnd iticluded members of the'OSM§§§taff,-recipientS-of"O§ME'grantsl.

“advisors to the Project, and 0S "Wgrkshbp7lgad§rs.

B T
. . AT . . cud
EEEIN . - AT I - oy -
L S, A [ 4

! No formal interviéy: schedulesiyere used during the discussions..

. However, the Evaluators focused. the, discussions .on the Project's
‘“history, major purposes, organization, major strategies, key.ac-

.-tors, and perceived successes and:pr¥oblems. ‘Where discussions..

iwere held in confined areas such @s ‘¢lassrooms or offices, they.. -

“#ere tape-recorded with the consent of the respondent. - Twelve *: =~ |
:mgetings with fifteen. individuals were fape recorded. These - . = ‘y
I§scussions -and the Evaluator's’ taped notes and impreéssions Were

len content analyzed; .., . L




oy

"I‘wo coders were 1nvolved in the. a,’nalyses“ each was glven elght hours ‘
‘of* training’ prlor to coding. Iriterrater ‘reliability u81ng a kappa

..f-;,," - P
1 ’:\ I L TS

Contenb Ana1y91s"

Y .
‘--'r’-.‘" o ' \ o y ’ oo L.
All document and ._intervz.ew transcrlptlons wé‘re content’ analyzed ' .
‘using coding categorles assoclated with the follow1ng system pro-

“—ﬁhiloSOphj.'

| Goals -

'-Boundaries- Agencles, Instltutlons and Components o

T

ifRoles.and Interrelatlonshlps

?d PrOJect Act1v1t1es

‘ Procedures (Grantlng/local problem 1dent1f1catlon
‘and. mon1tor1ng) .

t

;;VRewards and-Sanctlonsf o _ i . ) _f o
Communlcatlon--. . e _ .-7Af;§;” 'vji 5"
'TKe unlt of ana1y31s was the declaratlve sentence and enumeratlon
was in the form of frequency counts o ‘ sy -ltuhﬂ'

'4'.

coeff1c1ent (Cohen 1960) was. found to. beﬂ593

Pu!;posev _. L‘A »l'h..'_';_., _-'_“_'u.‘;v. . . .:, ' . . - ) ‘ ‘\_ .

8 Yo,

' FolIow-through interviews were conducted to verlfy the data- obtalned.

from the initial onsite discussions and the document reviéw, The
information was used to. descrlbe system propertles related to De31gn T
Structure and Operatlon39 .

- . [,

Sample-

Yoo
™

Sidce a maJor focus of the interviews'’was to verify prellmlnary find-
‘ings and to clarify areas where- information was unclear or lacking,.

" the satiple was restricted to those who Were thoroughly familiar with-

the' OSME Projecth. - This 1nc1uded the Progect Director, Component:
Project Directors, -and workshop leaders from areas in which there

was extensive OSME activity--Portland, Salem, :Eugene, Albany, Med-
ford, Lebanon, Ashland, and Klamath Falls. A“total of 16 1nd1vrduals

 were. interv:.ewed . - B ORI & . . _ ‘




Prdcédure .: ' B "gf o ,.l5 .'§

Thé follow-through 1nterv1eWs took p1ace durlng an onsite visit.
in March, 1978. No formal interview schedules were uséd.. How-'
ever, the Evaluators focused discussions on the:issues raised by -
the existing data base regarding aspects of 'OSME Design,? §truc-
‘ture, and Operations. All discussions were tape ~-recorded with. .
the consent. of the respondents; the transcriptions were thén ',’ﬁ'”?

-.content- analyzed us1ng the schema descrlbed in the prev1ous
section. 4 g

" System Questionnaire ¢

Purpose - .
. . o . "?;':

The System Questlonnalre was deslgned to prov1de a comprehensive
assessment of OSME -system_ propertles Spelelc areas addressed
included: ‘1) goal clarity) ‘acceptarice, appropriateness, and achiev--

'ment; b):functions of agencies and system members; ¢);jmonitoring

f -procedures ‘d) ‘rewards and ‘sanctions; and. ) satlsfactlon with

_ system activities. In addition, the Questlonnalre probed the:
~quality and 1ntens1ty of -the communication network establlshed
by OSME. | _ U

L. _-" -

AR S
()
w2

-Samglé A o T‘,¢ _ ,
‘k ha, : o ' ' a o
The,System Questlonnalre was sent to a dvailable OSME members
who Were 1dent1f1ed as haying played a“iajor participatory role
-‘u1n“the Project (N = 184).%1 The pool included OSME ‘central staff
. members, members of the Oregon.Mathematies Education Council
. (OMEC) and ther adv1s1ng agencles ‘workshop leaders, individual
prOJect dire and partlclpatlng consultants, still living
in Oregon The 1nd1v1dua1s were identified through prelimihaty
orisite interviews with PrOJect staffeand through PrOJect proposals
. and. mailing’ 11sts ‘ S . -p

Of the 184 system members sen“?the questlonnalre 130 or 70 percent
responded. - A categorization: .6E"the respondents accordlng to
: p031t10n/Job t1t1e is found 1n Table 1. _ _ . .

T ] o 'g. .
_1

Note: Orlglnally 216 system members were 1dent1f1ed but 32
either relocated or died. Thus, at the tithe of measurement
184 system members ex1sted

.




TABLE 1

RO ‘:.fi_ﬁ_ NUMBER AND PERCENTAGE OF SYSTEM"{‘
L MEMBER RESPONDENTS BY JOB TITLE

.

- ) . ‘o . ~ o v

- 130)

 Job Titles j N _l.__Re_],ati‘ve'%_,
4 OSME Staff - . 5 3.8
: r_School Adninistrat%rs'f j‘ .iéé DU h 4'.,:f 9.2 .
.vElementary Teacher ';.’ ff9,' r ) ' -14,6>
}.'Middle School Teacher o :' 10 f,, f. . f: 7.1
| .THigh School Teacher _ .d _ '; 17 fil . "lf'- ll3i;f.
_;‘College Faculty = !: ' : dd ' ." : 25.4
. Other o R -:~ 33 - T 25.4
. Missing' ' ' ..; : "v 1 _ - " ,;_."0}8;
ot 1B 1000

Note: The job t1t1es for the 1ntended populatlon were not known
. Hence nonrespondent data could not be included 1n Table 1

‘Instrument Development

[

Several, procedures were undertaken in the constructlon of the - System
Questlonnalre - R o L .

\ ]

First, the Evaluators content: analyzed a varlety of OSME
_documents and transcripts of onsltﬁ interviews to generate
the precise language for the ins ent, as well as to
frame questlons in terms relevant to OSME program efforts

: -“‘Second, a draft version of the Questlonnalre was submltted

‘to the Evaluation Review Panel for comments and suggestions;
revisions were incorporated through group consensus:




- Third, the.revised instrument was pilot tested with
~a sample of OSME respondents- (N=8) to determine’
~appropriateness of language and content as well as
response t1me, and, R

T -Flnally, the instrument was subm1tted to the 0ff1ce
- . of Management and Budget, (OMB) for approval; certain
*- changes were made as a result of OMB suggestlons

Ihe approved verslon of the System Questlonnalre (OMB Approval'
#99 S78006) cons1sts of several scales as’ follows

1. Network Analys1s--- This  was the prlmary scallng '
methodology used to evaluate structure. The B
analysis required 1nd1v1duals to speclfy the-
frequency of their communication with other
system members related to three tOplCS

' a. OSME Approaches » o
‘b., OSME Operations = =
~Non- OSME/OMEC Professlonal D1scuss1ons

2. Act1v1ty Satlsfactlon Scales -= These scales
' were developed during. the previous evaluatlon
: . .of the OSME system by Stufflebeam and Bunda.
L " The scales consisted of eight 5 point Likert-
. type items. Each item required responderts.
.to indicate how much’ the OSME program affec- -
ted them ‘The items are llsted below .

The activities in. Wthh I part1c1pated responded
to ‘my profess1onal needs ' .

b. I have been able to utlllze the 1deas presented
. .- 1in the prOJect(s) in my work | ) Ot

e The act1v1t1es in wh1ch I partlclpated met my
' expectatlons

,d.» I would welcome the opportunlty to partlclpate
in addltlonal s1mllar act1v1t1es .

I would recommend the same experlence to a
colleague : . :

f{f, Participation"in'the'project(s) has led to .a
'change'in my teaching/administrative-style

8. Partlclpatlon in the prOJect(s) has led to ex~
' panded communication w1th other profe381onals

‘h. Notlceable changes have occurred my students |
R because of my involvement. w1th_the project(s);

-
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“A factor analysls performed on the scale 1tems revealed

that all items loaded on a single factor. . Thus, they
‘were treated as if they were measuring a common under-

S lying d1mens1on i.e., the degree to which OSME activities .
were seen as hav1ng affected. the professional life of '
respondents. TFactor loadings and inter-item correlations
for these scale items are found in. Tables A and B, re-.

.spectlvely, in Appendlx A. ’ ; : : :

3. Partlclpatlon Var1ables -- Partlclpatlon varlables were -
simply binary choices as to -whethér or not a respondent o
received one or more of- the.rewards available to OSME
‘system members _ Scales are listed below: .

a. Did you ever receive a fee or honorarlum when you cOn-
- ducted workshops or- 1nserv1ce courses? = :

f_-b;_-As a result of your OSME act1v1t1es dld yougever.attend |
-an out-of- state conventlon? ' > IR
c.":Inyes what percent of your expenses were ever pald by
OSME? : : e
-~ d.  Did. you ‘ever make a formal presentatlon at an out- of-.“‘,;.uﬂ‘
.. - state. conventlon (e g led a workshop)? R < 3

'fe.v'Dld you ever have. an opportunlty to speak before a grou}?'
as a result of OSME related act1v1t1es?
) T T e e
£, . Did your part1c1patlon in OSME prov1de you w1th an oppor-_-
: ‘ tunlty to. publlsh ‘your thoughts or’ v1ews? : ,

*Did you ever receive f1nanc1al support from OSME or OMEC?

X

‘'h. Do you. prov1de leadershlp in mathematlcs educatlon at
' your job or local district? L N e

g'i.iﬂDo you annual!& ‘upgrade . and/or change program materlal
! -:you use’ in prov1d1ng service to your students? oo

™

‘ As descrlbed earller the selected 1tems resulted from a’

- content analysis of. 0SME documents including the proposals,
reports, correspondence etc.. The items were verified
by comparing them to opportunities for rewards descr1bed
'by 1nterv1ew respo dents

4. Other scales, 1ncluded in the questlonnalre descrlbed sys-
- tem process and strategies. These were: : -

a. ‘Goals -- a rank ordering of twelve goals both in terms of -
.. the Importance for the OSME system and the 1mportance for .
. the’ ind1v1dual respondent I , o . ‘

-~ b. -Goal Attalnment -- a llstlng of respondents f1rst 'second
v ‘and third choices as the goals whlch ‘came closest to belng
,495‘5'”atta1ned ‘ :




P _
"¢. Goal Failure -- an analys1s of llsted goals whlch respon- D
o _dents felt ‘were not attalned ) o , S

[y -

.9

d. Groups and- Agencles -- a llstlng of OSME/OMEC related or-
_ ganizations. . This is a measure of the penetration of OSME
fpersonnel into a w1de varlety of statew1de educatlonal
- ageneies. R - . - o
- Communlcatlon Methods--— a ranklng of frequency and prefer- _
-ence_for six communication media. These scales were designed
to~prov1de an understandlng of how 1nformatlon flowed around
the sys tem. o :

CfL Monltorlng -- a number of tlmes a respondent had a. prOJect
monitored, and the methods employed

g. Flnally, a small amount of descrlptlve data « were gathered
" These: included pos1tlons, educatlon level ‘and number of .
‘workshops conducted BRI o : : N

ocedure_ffff?xﬁi

members were sent the Questlonnalre in- pril 1978. TWenty '

.-._1.r-.<-,_ s

‘ the Questionhaites. Follow-up letters were then sent to the 73
nonrespondents.  Based upon the letters, an additional 19 indi-
viduals returned the surveys. Since the initial mailing and .
follow-up letters produced the desired.response rate (i.e. 707)
for accurately estimating the pop ation response, no further
follow up procedures were utilize :

| Y

'Analzsls and SyntheS1s o .'_ L -’f .t o

A varlety of stat1st1cal procedures were used to’ analyze System '
Questionnaire data 1nclud1ng frequency d1str1§utlons measures
of central tendency, correlational measures, -chi square,'and
analysis of wvariance. WNetwork Analysis data were analyzed using
.an advanced network algorithm. This procedure allows for the-
‘classification of individuals into informal 'structural roles,
identification ofeopinlon leadershlp, and 1nfluence, and the
structural graphlng of the system. In short, analysis enables
.the examination of a system as a whole :in terms of the communi-
1catlon among its members ' :

T
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SYSTEM DESIGN |

"Des1gn refers to\the c0nceptua1 deflnltlon of a

‘system in terms of its phllosophy and goals 'y

A

These prov1de the control mechanlsmsfwhich should
rpgulde system structure operatlons, and u1t1mate
'.1mpact . In temporary systems such as OSME
de31gn\1s espec1a11j 1mportant as . 1t 1ends _f

"credlblllty and fobus to act1V1t1es and binds

'.-system members in a. commonly'ﬂnderstood purpose



~ ¢ PHILOSOPHY: . . =~ . ="
wégim.Coﬁte§£ . J."_ . .-"f- L

A System's philosophy is the foundation of .values and beliefs
which serve to orient the actions of system members.. Essentially,
these beliefs provide important perspectives for operationalizing

- the system. Whether a system is rigidly structured or flexible, -
whether trust or control prevails, and whether communication is
open ‘or closed can be considered aspects of its philosophical -
orientation. ' The orientation which motivated.OSME efforts to
improve mathematics education was” ¢learly set. forth in Project*

- literature. - A - U L

-

:

;:fRésuité.:'

;ﬁPhiIOSophicably; bSME:ﬁééﬂdesigned'ﬁb\éénerate program ideas from

“’within the educational system it served, rather than to impose.

 programs upon_ that system. Emphasis ‘was placed upon personal .
contact, résponsive management, and minimum bureaucratic red tape..
The following beliefs were i)lustrative of the Project's philos-

ophy: o

: . b o ST
-. mutual respect for one another [in' the mathematics '
- educational community should guide efforts toward °
C _'l'.'_if : o o i . . . .

improvement

_ .“EIQOO'efatiVézéﬂﬂhed&rdiﬂhﬁed”éfﬁ ‘thdchieved through -
MAE p R PV - - . - ! - P .

- °  personal contact with: educatorg, thfoughout the state

- isrfundamenthhtobiﬁﬁrgyéng mq%@gmati%s@ﬁ@ papion'on

- . a statewide basis

P
e g0
F) - .

. it is more impoftang3 é&iﬁentiﬁf‘w
' rather than 'to develép.procedures
proposals | i S T

t

T e . .8
y . ‘a rapid response to local needs regiifré
S mization of bureaucratic’ red tape: .} e
- . flexibility should characterize thé development and
-+ "coordination of various OSME projects T

“, the most- effective solutions to solving local
district problems are those which are developed
at the local level by the pedple who must im- =
plement them - - IR e




7. direct personal contacf trust open communlcatlon,f
and cooperatlve relatlonshlps w1th individuals ex-

- pressing a need are the best approaches to fundlng
.and monltoring pIOJeCtS S _ T

;‘teacher$ ‘should be prov1ded w1th opportunltles to
_grow profeSS1onally in: order to become leaders of .
..+ "their peers.p :
tConc1se1y, the OSME phllosophy can’ be characterlzed as personal-
. ized, grass roots, ‘flexible, responsive, and humanistic, .
" More importantly, ‘aswill be described -in subsequent sections of“
this report, OSME represented a rare instance where Progect o

)actually ope atlonallzed phllosophlcal bellefs.

)
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s ‘“Context o I e
For a temporary sgste to. functlon effect1velf certaln quallty
 ihdicators related to &§ goals should be evident. Goals should
. .be reasonably clear, and acceptable .to system members-since ambi-+

-guity and dlffuseness dlmlnisﬁ effectivenes$s and impedé change .

(Halpin, 1962, Miles, 1969;  and Sieber, 71968). . They should be
‘appropriate’ and ach1evable (Miles, 1969), credible in terms of
the expert evidence that supports their value, and relevant to-
- the solution of persistent concérns, - ..(Rogers, 1962; Glaser, -
,1973) .- ‘Information.related to OSME goals was determined through
document rev1ew, ons1te interviews, and questlonnalre

)

. Results ., - - o

A\ ]

The development of OSME s goals can be traced through series, ' -
of events which involved a broad sampling of 1nd1v1dua§s repre- ¢
senting every aspect of mathematics education in Oregon. - Dur-
.ing the planning stages of the 'system experiment," no formal
Statewide needs.’'assessment for mathematics educatlon was avail-
»able - To’ close this gap in the planning process, NSF provided -
. the impetus for two Statewide conferences which were held. in:1970
;and 1971. Partlclpants included educators from all areas df the
state, public school adm1n1str§tors curriculum supervisors,and
.-mathematlcs teachers, as well“as college and un1Vers1ty profes-
sors of mathematlcs and mathematlcs educatlon ' _ :
' Dur1ng 1ntens1ve work sessions at the two’ conferences, the part1c-w.
‘ipants defined the future thrust of the .Project .through a series ™
of need stateme ts ‘and possible solutions'-. Their Yecommendations
. .consistently’ em hasized the need to upgrade teacher knowledge and
-.skills throuj cally-based inservice: opportunities, improved
'presérvice training, worksho s, and conferences wh1ch would reach -
‘tedthers in every corner of the State. _Improving Statewide com- .
‘munication among mathematics educators'was cited _as a primary’.
need, as well as providing direct assistance to\local districts.
The need statements and reconmendations- developed by the Oregon
mathematidcs, communltyagt these .conferences were the basis of - the

goal statements found n OSME proposals -and othex documents
.

mTable 2 lists the. overall goal statements revealed in the OSME —
documents as well as interviews W1Sh key members of the. Project..
system. ‘They have been paraphrase to reflect 1nformat on ob- -
, ta1ned from these sources : Y 4
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wfie

s+ ' OVERALL OSME.GQALS OBTAINED FROM
. DOCUMENT AND INTERVIEW.ANALYSIS

" - koI

Goals® - o T

t'To improve mathematics education in the State of Oregon :

. To improve teacher attitudes toward mathematicsrby creating .
‘awareness of alternative teaching methods ' - _ )

_;.To develop mathematics education leaders

;,To develop illustrative mathematics pnograms in elementary and
S secondary schools o N .
)‘ . o S .h?, -
ER To improve communication about mathematics education among
educators and various organizations » Y

.JTo strengthen and assist professional organizations - D -

A ' o :
. To,improve-student attitudes toward mathematics ‘/

M : - : o

, . To improve student performance in- mathematics -
‘ . ] ‘ ; . | ’ g A } '.-.. r . --_“IA . -
8Goals are listed in rank’order dccording to frequency of citationm.

-

.OSME documents also revealed a- set of sub goals whlch Were exten-
sions ¢f the ovérall goals- and prov1ded a focus for subsystem

. (component) activity. These goals contributed to a broader defin-
ition of the PrOJect s purpose they are presented 1n Table 3. .

‘Given the fact ‘that: goals prov1de the definitions for a system s
intents, the statements in Tables 2 and 3- reveal several 1mportant

factors: : |

. OSME can be classified as, service orlented rather than '
' research development or diffu31on BaseH

\‘_

‘.:ﬁq

-~
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P a TABLE3 i SR
o COMPONENT GOALS - (AT nuou pocmeur A Iumgvrtv ANALYSIS ;

X Elementary_ln-Servrce g
.To mprove elementary mathematics programs
b in “schools - .

-

RE ‘-7,.', mathematics

. -,;v.u‘.«
WhY

' 3

i ,.,To broaden elementary teachers concept of
| I
ﬁp‘“ To increase eacher avareness of.pore varied
L teaching strategies -

' ‘I‘1
. 'V"

‘ ;, \.'

o enhance the identification and developmentv
o of "math*ehthusiasts" |

.;Legdershrp
To develop modes andfor personnel for pro-
viding leadership in mathematics education -

N v ' i'

.To help bridge the communication gap that

. ue‘.'v.ja‘«,"
. af b

' mdwrwwmeWMus

. \ '
4 ' Y

Jo identify mathematical needs and objectives
for vocational and technical training programs -

A"

To develop teaching strategies and curiicula s -

in algebra and trigonometry

_possible alternatives to the usual lecture courses

- traditionally separates elementary and “t\

i secondary teachers | St
Secondary and College Curricula RS
.Io change the,philosophy and methoddldgy | R
"of secondary teachers who teach general , ;‘f‘_"ﬂ-p

mathematics courses (math'for. he uninvolved) N

T develo‘p a network of interrela ed mathe- _*-,.Ig'j":"l “

1 lcomputer activmes in the state.’, oy

|A M\ n‘.“

' Computer SC1enoe EdUcation Projects

To improve the instructional use of computers |

'i.'lo broaden students' knowledge regarding computers
| (computer literacy) | ‘ \

To provide coordinat'ion for planning and develop-
ment of computer-related education programs

A

f e .

( v kb
| . Loy

T maintain communruatibn 'among,those inVolved in T

b ot ‘p.v;',; :H».'\ . \',. “ ' ',.'
‘.To establish curriqular guidelines fot computar
'1education Sl e

L.y

. "».):;"“"“,'l e

P

| To compile comparative data for garious alternatives

 for obtalning computer services PSRRI
Communicattons f“‘ rl‘v, : y-‘-iitife :'_j»f

1 To collect classify, and store data for the State
.‘ Department of Education

d\"

| ".To d1stribute publicatiopp regardrng OSME activities

o conduct conferences op tdpiﬁcs concerning

mathematics education S e
I 1
.
..‘."t . ‘ r J
g e .

S S -

- S
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- .. .OSME focused on the strengthenlng of teacher sk111s at -
all levels, with prlmary emphas1s at“the elementary level;v L {

Sl

o el

g

OSME represepted a’ gystem or1entatlon with respect +to ié§ T
T empha31s‘upon communication’ as well as.. agency llnkage R L
e throughout the State-- : ol

» - B B . R . . . . \."'
. : - ’ . ‘ . N

. OSME dld ‘not: Empha81ze a dlrect 1mpact upon student cog- LT
‘nitive. skills; but reference was made to.changes in teacher
U and. student! attltudes toward mathematlcs as a result of . .
e system efforts A ‘ .

T 4,2 F : : [ 4
rv" . \?"..,_ ;_‘ X L.

Whlle broad goal statements lend purpose and credlblllty to a pro--
Ject,s activities, their true valué lies “inr the meaning-they. conyey -
,xo those ind1v1duals affected by théaactlvrtles Therefore, it 1s,
" 'importapg. to’ détermimethe’ congruency‘betWeen a. progect s stateﬁ

- -goals d how people percelve and. value those goals e

- ,:" ..
4~_.~.. v [

The Evaluators examlned thls relatlonshlp 1nVOSME through the Sys-:ﬁ
tems Questlonnalre in which 130 respondepts wére asked to rank 11
goal ‘statements in terms of their importance :to.‘OSME and in’ terms
" of thedrtlmportancé to themselves. (The goal: statements Llstedsln
,Pthe questlonnalre were based upon documents*and‘rnterv1ew data )

1,.‘ ;
<+

- wThe results Pf the ranklngs based upon_mean reSponses are ﬁound 1n~1"
Table 4 W » _

_'{,6. L. ’

gﬁ can be seen, there was hlgh congruency-between how system memBers"
valued the varlous goals and.their perceptions-of - OSME's ‘emphasi’s '5V~‘
iipon the goals. A Spearman :Tho yielded. a: reliability coeffieient .
1gofl.93 Moreover ‘thexe. wasxcongruency between the" hlghest ranked
51 goals and th0se.wh1ch had‘been’ cited;most frequently in Eroqect doc-'
- Thus,,: . system members also percerved OSME ' as ,a ‘service- S
gbriented Proqect which”emphasized the- 1mprovement of elqmentary :
_ ~'and the development.of mathematlcs leaders 1n the State._
Iy
’ _gﬁ*p.'ignhflcant flndlng is. that whlle’OSME documents and the
‘OSME c tral staff did not emphasize the~1mprovement of student cog-:
' nitive gkills: as: a-direct result of the- Project,’ ‘the ‘majority of sys:’
.- tem: members - c1ted,th1s goal as belng 1mportant to. OSME as, well ‘as
S of o themselves. e e AT o o

..‘|. &

. L . . . . " .
PR - - . S e ", K 5 .- R .
N - 4 » L

ﬁ«SyStem members were also asked to 1nd1cate whlch goals they felt .
‘¢ame ' closest to being. ‘attained, -and whlqh goalsﬁOSME failed,to- attain.
Regardlng attalned goals:ithe follow1ng were most*frequenuly cited

S b

».-

)"- -»“ "

tt udéthoward mathematlcs lx.Fiuj{v S
Impﬁ;ge elementary mathe atlcs educatlon :

'l

o ~'f Improve communlcatlon among mathematlcs educators and \ _a-‘
s varlous organiZatlons R R A S TR
. : | cheee T o [
. . ; ’ 6 ' . , _‘{ - . . 55 ' 1 B "




'Th flndlng is slgnlflcant in that the‘goals the- system members
fe#t had been achieved by OSME were aLSO!thOSe goals which had’
‘been ranked hlghest in 1mportance o o .__;~

3
bl

. Less . than one thlrd of the respondents felt that OSME .had falled
" to achieve any.of the gozé;é//ﬁowever tlilere was’ lrttle‘agreement

' w1th1n thls group as to h goals weré:- not achleved ,
- . ., ) : . C ~' -L{ N
2 o - 'NC-TABLE - .
L.j; ﬁ _..' o
L oy :

SYSTEM I«EMBERS PERCEPTIONS OF OSME GOALS RANK

Ty

ORDERED ACCORDING TO IM?ORTANCE TO OSME AND IMPORTANCE TO "ME"

o . 'ﬂﬁ’ (N 130) E
s E v
‘8 ' :
RN . - , : - Ranks? o
L T : o : ' ‘Important" To. Important To
e Goals '’ “. . ... .OSME "Me!'
. Improve elementary‘mathematics educationff 1 E 3
i it ’- Jre . . - ‘ ‘ ) -
. Improve teacher attltudes towards- ' - S 2
mathematlcs o ' ' o
4 ’ C ’ ) : .. . T - .. .
.vDevelop mathematics-education-leaders o 3. o 5 .
. Improve student attltudes toward e 4 . o
‘.mathematlcs T S &:ﬁ T e . .
o ") o AL . . S . )
._Improve student performance in oo . 5 ' T S
mathematics _ . _ St : T U
.. %, ) ) i ._ . . L . -_'_' L R e
'V,:'Improve-commdnicatiqn among mathematics Co 6 A
EducatOrs and.various organizations L ' '
v 1, .
. Improve secondary mathematlcs education L 7 - - . 6
2 B . : . 3 B .
. Develop 111ustrative mathematlcs programs R 8 ..., o v '8
. Bulld and strengthen profess1ona1 organl--hm Y9 . 10
. zations in mathematics education . N ' e
’ -~ . . N\
‘ » A' - . - N . .
. Improve the 1nstruct10na1 use of computers ot , 9
- in Ehe schools o D - S e o
. B S . o - ’
' T Strengthen and ‘assist profess1ona1 Lo ‘ B O S I 11
organlzations : : _ ' e ' B
. Other . . L T o0 w12 12
S : M . L o0 ’
The f1na1 ranks were based upon mean responses of part1CIpants R

o " : o x . ’ E;Q
: N o - : .

SR PR 2.9.._




& SYSTEM siRUCTURE'

Struéture g%fers-to those drmen31ons of a system whlch

l RN

deflne ﬁart1c1pants as well as the nature of. part1c1-ﬂ

.,_ 3

4pat10n. Spe01f1c propertles to examlne w1th1n strUc—J

ture°1nclude- a) boundarles whlch dellneate the classes;'

'of 1nﬂ1v1dua19-or agenc1es who w111 enter the system-'

and b) roles which deflne the spec1f1c functlons of ~

» part1c1pants and the1r 1nteractlons »Structural*

propertres are espec1ally noteworthy They are po-"

tentlally transportable to other states and representlf

worklng relatlonshlps that may affect a project long
- R

after the termlnatlon of fundlng

ERIC .«

Aruitoxt provided by Eic:



BOUNDARIES AND ROLES
.;*Contextn

The - 11terature on systems and organlzatlons cites a number of -
_factors whlch should be examined when judging struetural effec-V
tiveness. : Integration 1s one such factor. Blau and Scott (1960),
_and Thompson (1961), - among others, contend that for systems to
- ‘work properly, there must be. 1ntegrat10n - That is, system mem- =~ , .-

' bers must ‘associate with the structural parts and_the,parts must

~relate tp the whole.
Degrees of formallty or 1nforma11ty are. also cons1dered 1mportant
criteria in-assessing system structure. Many of the findings in-
this arena suggest that looser, flexible; and open structures
tend to make systems more effectlve (Thompson 1965; Abbott, 1969;
‘Bell,’ 1969; Bennis, 1971). Another factor related to struc-
~ ture'is ‘the distribution’ of influence. Strauss.(1969) and Miles:
(1969) write that in.healthy organlzatlons the d1str1butlon of -
power must be recoghized and accepted by members 'so that Droduc—*'
tive Work can occur and confllcts can be av01ded :
In systems which are spec1f1cally ‘concerned w1th innovation and .
'change, several authors cite.the influence of personality charac-
teristics. Such writers as Havelock . (1969) ,- Sieber (1972),
Glaser' (1973), and Hall and Alford, (1976)., emphasize the idmpor-
. tance of the personal qualities’ associated with -leaders who. d1rect
change efforts Qua11t1es Whlch they llnk to effectlveness in-

._clude .
o competenee - percelved expertlse and rellablllty
. , '~__/ of - profess1onal credentlals
'-jautonomy Q(J is self- d1rected B
'_‘rebutation'- prev1ous h1story of success' N

A trustworthlness- percelved ‘sensitivity to needs'
' - and interests of others

fintegrityf < d1splays a. concern for Justlce R
openness - ab111ty tqrcommunlcate in an open,
stralghtforward and cand1d manner -

jcompatlblllty— displays soc1al behaviors.

. - approprlate to the system
e~ B i




" Information related to the OSME structure was obtalned prlmarlly
through document review and interviews, although certaln data was -
gathered via, the System Questlonnalre :

._,'

| h Results . _

The ‘structure of OSME 1nvolved the cooperatlve interaction of a
.group of agenc1es OSME s general organlzatlon is shown in
’ Flgure 3. :

ECC OMEC and'OMSI”

The Educatlon Coord1nat1ng~Counc1l (ECC) , the- grant rec1p1ent

for the Project, was, a statutory body established by the Oregon ,
state leglslathre to coordinate all educational activities in the
state.. ECC functioned only as the recipient of NSF funds,. per- .
functorlly approving the Project proposal each year. Formal con-
trol for the Project was assumed by a governance group created

"at the outset of the PrOJect the Oregon Mathematlcs Educatlon
Couneil  (OMEC) . o | L |

»
v

OMEC functloned as the coordlnatlng, Dollcy maklng agency for

- the system - It consisted of 18 representatives from various

_ organlzatlons and institutions concerned with mathematics educa-

' tion in the State, as well as three ex-officio members. - The
functlons of OMEC were well defined in early Project documents.
- OMEC was to: .set the goals of the system, establish operational
‘policies and procedures assist in developing’ program proposals, -
approve all funded projects (except in the case of small amounts
‘wherein the OMEC Executive Committee, or the System Director
could. approve fundlng without advice from the ‘total grouﬁ), act

as an advisory committee to ECC; - and, select a system D1rector ,

and staff to operate the PrOJect

While ECC was the grantee‘ ‘the Projects' flscal admlnlstratlon
~was performed'by the Oregon Museum of Science and Industry, :
(OMSI), under subcontract to OMEC. There were several consider-

" ations that resulted in the selection.of OMSI as fiscal agent.
derhead rates associated with universities, as well as possible
~negative perceptions of ‘elementary teachers’ toward a university-
administered project were felt to be major d;sadvantages regard-
ing a university role as fiscal agent for the system. Regula-
tory practices of the State Education Department were also viewed.
as dlsadvantages which would complicate. the Project in fiscal ad-
‘ministration. OMSI was an existing agency in Oregon with a his-
tory of funding success and fiscal responsibility. These factors,
in addition tb a minimal service charge and its neutral. p031t10n-

“relative to both public and private educational institutions in

 the State, contributed to.its selection as the agency which held
and d1dn1rsed prOJect funds', . _

e ”

ot
)
]
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. Figure- 3

AN ORGANIZATIONAL CHART OF OSME ' :

L%

: Educafioﬁ Coorqinating b S L
zCouncil (Ecc) - . P

S
. -, ) L - . . ) .~
. . - : " : C ' ’
. .« - o L R P .

* Oregon Mathematics
S S .Education -Council
- — . T (oMEC).

~ Oregon. Museum of .
Science “and Industry
- (OMSI),
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OSME and OMEC

The prOJeCt was admlnlstered by a central OSME staff who reported
directly to OMEC. This staff consisted of a System Director,, two
Associate Directors, an Assistant Director ‘for the computer comp- -
onent of the: system and a publlc relatlons spec1allst

.

iThls'central staff's maJor respons1b111t1es were to- carry out:
policy, develop Program proposals for submission-to OMEC, prepare .
.and submit funding proposals, coordinate various component ‘Project
activities, authorize the expenditure of grant funds'accordlng to.:. ;.
fgrant terms ‘and select .component directors 1n,con3un;tlon with ..

0ns1te d1scuss1ons w1th 38 1nd1v1dua1s who ‘had functloned
in a-variety of ways within,the Project system provided
‘many - insights about the leadershlp qualities of. the
o ‘Project staff. From respondent reactions, the following
C ~ characteristics emerged wnlch prov1de a proflle of the

' ?leadershlp within OSME.

. hlghly competent and respected
self d1rected and strong |

concerned w1th the needs and- 1nterests
of those who were ‘served

.-supportlve of the creatlve efforts of
system part1c1pants » : :

flex1ble

N '. trustworthy n

. open and fr1endly o
Whlle these character1st1cs elicited very, positive reactlons from
most of those interviewed, other -evidence. indicated that the sys-
tem was not 'withdht confllct Project documents, evaluation re-
ports, and interview transcrlpts revealed that tensions emerged
between thé central Project staff and certain members of OMEC as
the Project progressed. These problems seemed to be a direct re--
sult of the gradual ero$ien of OMEC's dec1s1on-mak1ng power as a -
. total group, and the.concomitant increase in the roles which OMEC" s
Executive Committee and the OSME staff. played in. dec1s1on-mak1ng
related to prOJect fundlng : v . .



1

The personal interaction-of OSME staff members with individuals de-
“veloping proposals at. the local level led to situations where OSME
- staff members acted as Project advocates in the rewview process.

This resulted in a reduction of OMEC's role to ome of concurrence.

OSME' thus changed from a proactive decision-making body "at the

inception of the Project, to a reactive group which provided ap-

proval and support. ' S S L

Teaching Research and Evaluation ' .o T o P

Teaching Research (TR),-an agency of the Oregon State.System of -
Higher Education, functioned as=the'internal,'but,independeqt,
- evaluation‘agent for the Project. Itsarole.was,to:-'l)iprov1de ;
ongoing evaluative'information'regarding;how.OSME_fungtioned'aqﬂa[ R
- system; 2) conduct studies to assess impact in pertinent areas of e
interest; 3) 'provide direct assistance to . .local projects in evalu- ‘.
;. ating- theix ,objectives, .and; 4) providk assistance to the OSME staff.:
«.dn.data ihterpretation. While these were the functions intended :
;5 féx TR, a retrospective view .of the relationship'betweenyTR}waﬁ.
“*and OSME revealed that as the Project progreSSed,¢théﬁeyaluggiog“
. component became less and less integrated: into the mainstream of

 Project activities. ° ‘ fe ¥

’
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Project documents. and the interview.transcripts alrudeh'\q;dis- g
‘satisfaction on the part of NSF, OSME, and TR itself regdrding -
'TR's role in Project evaluation. . At the outset,. NSF -had not =

specified the key questions they. wanted answered ‘as ‘a. resiilt of- .
‘the "system experiment." There was thus no mandate* From -the~fund
ing source to dictate the course of the~internal jevaluation.. '

OSME was -equally nomfspecific with respeét to the types: pof data
~ 'they‘hoped to obtain from evaluation efforts., Moreovér, QSME -
‘neither established systematic internal documentation procedures,
. nor requested evaluation designs as a requirement .of Jocal project:: .
. funding.' ) ) g . - A . . ) . vy f “‘ 4’ . ‘»’:- ﬁ . NERY

<

. IR operated at a level of utmost flexibility at ’the outset of the
. Project, and could have influenced theicourse df ‘data’collection -
. tremendously. However, TR neither developed rigorous evaludtion -
- designs, nor appeared to be successful in convincing OSME. of the
value ard the need for systematic data collection.: TR did visit,.
‘many.projects throughout the state, and. attended, a wide range of .. [
- project activities for which descriptive accounts were provided, -
~.In this sense, it genuinely sought to meetvgenergl_typegggﬁ*gjfg;ﬂgf_
-evaluation needs. - However, its -attempts to provide technigal- '.i':
assistance to local projects 'in evaluating their objectives were: = - -
‘often met with resistance. ol Lot e e
" By mid-Project, NSF was. expressing dissatisfaction:with the ‘evalu-:
+ ation studies conducted by TR. ‘Also a formative' evaluation .of the - -
project conducted by the Evaluation Center: of Western Michigan ' 7

~ University, criticized TR's lack of concise methodology. -, & .
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~TR responded to mld(prOJect requests by NSF for impact studles

v

/i,

By June 1978, it had completed four impact studies related to

;the effects of OSME on teachers and students

Component"diustersh

L

. '
- - Y

:'For management purposes, prOJects funded through the system were

clustered into a component structure, each having a Director and,. ,g

- Elementary Inservice Projects, Leadershlp Projects, Secondary

reflecting broad areas of ‘emphasis. These components included: J
d

~and .College’ Curr1cu1a Computer Sc1ence Educatlon PrOJects, an
}Communlcatlons » _ S . !

i .

»

Ea
f
Brlefly, the elementaryr1nserv1ce prOJectsflnvolved college cre¥

" aimed at strengthening téachers' knowledge and-skills., The

Cdit workshops as-well . as.. subgrants to local- school districts QL ¢
\ :

--

. the - common: pattern:

.‘Cooperatlve act1v1t1e

‘provided to secondary teachéz
'VOlved”'preserv1ce programs . for: prospective mathematlcs teachers

-structure : of.ﬁhe system

OSME pr3V1d -8
:tics: educatogﬁ throug

fLeadershlp component:-: tralned individuals to become workshop lea
‘ers. and resource. person%,and also provided math specialists to .
.cert‘gn schools in remote agreas . (CerUlt Rlders) o In the Secon-u;fﬁ

nd College Curricula: component inservicé actrwltle Lwere-

- fort: teachlng math:to ‘thé "uhin-

re redesigned, and mathematiés resource centers Were estab- .
hhed’ 'colleges and univérsities. Computer Science Education
ects:provided workshop* opportunltles to increase. teachers”
utexr 1i't racy.and motivate theé instructional use of computers.
jects Communicatons component -coordinated various publi- '

cti v;tles,.and generally functloned to strengthen 1nfor- X

In addltlon to.theﬁrelatfinshlps created through the 1nterna1 L
SME establlshed 1mportant linkages with

The State Departmente Educatl For all of the. d1sc1p11nes
t:'the Dregon. State Department. of Education

was to. prov1de One. gpec and some type of statewide general

ass1stahce" coordlnatl'n, nd=superv1s1on Hlstorlcally, this

ge for mathematlcs educatlon from a7

‘atly extending services. to mathema-
the state; recognizing this, the State
Mathé&maties Speclallst worked' closely with "the PrOJect Staff.

' i¢ludéd ‘conferences, workshops, téchnical
.assistance to: local pr,ge g; and the development of a Mathematics
Gurde whlch wa ﬁpub]a“hEd ;y’the State Department As a result of.




1nvolvement w1th OSME the role of the State Mathematlcs Spec1a1-
"ist changed from that of 'a direct consultant to a facilitator and
resource linkery That is, rather than functlonlng as a workshop
consultant for a ver?)small part of the potentlal universe of
clients in Oregon, the Math Specialist began to directly help
‘districts identify needs and to subsequ?ntly 1link the districts

- to mathematlcs leaders in the State who could meet those needs

k4 »

. The- Oregon Counc1lyof~Teachers of Mathematlcs (OCTM) bCTM was “,)‘
established as a professional organization to increase commmics,

- tion among mathematics educators in Oregon. OCTM and OSME mutugl-
ly benefltLed from their association over the course of the Pro-:
‘ject.' Interviews indicated that OCTM membershlp increased, es-
pec1ally with elemeritary teachers. However, in. subsequent in-

" quiries:; the evaluators were uhable to determlne the extent of
“the membership intrease due to the lack of. record keeplng ~OSME™.
ak¥so 'supported OCTM in terms of administrative funding. On the:

- other hand, OCTM publications and.activities provided VlSlblllty
for .OSME pro;ects and heightened awareness of the- problems the
proJects were seeklngyto address. *

2a

LT

The . Oreggnfhounc1l for Computer Educatlon (OCCE) Establlshed on a
'small scale basis prior to OSME funding, OCCE provided leader-.
ship, planning, and information ‘dissemination functions  for com-
puter science educators in the state. . OSME fundlng support for
administrative and publlcatlon costs helped to promdte an:in- .-y .
~crease in:the organization's: membershlp from less than 25 members'f;
to approx1mately 250 members o v

._ .-.,-"\ = o L

Teachers of Teachers of Mathematlcs (TOTOM) TOTOM was establlshed
-as_an organization .to Iink thevefforts of all community’ colleges,
-'colleges, and universities, both’public and private, in Oregon ,
".that.were involved with teacher preparation in mathematlcs It
came into existence through planning conferences cooperatlvely
sponsored.by OSME and the State Department of Education. :The
group ‘become:. self sustalnlng ‘through support from the participat-
‘ing’ 1nstitutlons Its major activities were to Sponsor confer- '
~ences and develop position papergei : S

A

Colleges and- Un1vers1t1es.Whlle OEMEvdld not seek spec1f1c commlt-
‘ments from institutions of higher education; all major colleges
and universities ‘in -the state'were active within the project sys--
-tem-in-some-way. These- :dnstitutignal-roles—included Sponsorlng
inservice workshops for teachers and establlshlng resource’ cen-
ters containing a. variety.of hands-on activities and materials.

v

5§ystem Members

,The d1str1butron of pos1tlons among OSME system members was pre-

. sented earlier in. Table 1. The Table indicated that members’held a
variety of positions including OSME staff members, school district:
admlnistrators and teachers, and college faculty members

37
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 Since one of the -goals of OSME was to—effect interaction among -
individuals ifi a range of positions, the broad representation
of roles suggests success, at least among operating system mem-
“bers..  Moreover, this representation suggests a wide range of

input' into the Project system. o S o '

. AP
3._-4.»_‘1,-__“ T
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An adhalysis’ of.the educativnal qualifications of system membersg
.. indicated that:fhe system was characterized by a high level of
. educational dttainment. This is shown 'in Table 5. -- .

CoWe

S . - (R . - - . .

Gt 0 TABIE 5.,
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... “NUMBER AND PERCENTAGE,OF SYSTEM MEMBERS

¥, ACCORDING TO EDUCATIONAL ‘LEVEL ' -

B “

‘ N "f"“';Reiative 7

(4

}{1wiBé¢hg¥;£;s:begree-f:' ., 'Jﬂ%j~:7: ,i ::;1 . '.5.4 :'  ‘. '."  ,‘“ ji
2. Bachelor's Degree + 45 R R | '  vl-'l6.'2 " D
3. Mastér'é.Degrée i§": .   20 R | f.'51554_ - 7
:.4._Ma3§er{s DZgree +'45-...f ". .  46 .. .  '; ' ;;j 35.4' ' )
”'5; ﬁoéforate_i ?.-' t . 1‘_24 A :;;"L_:lé;s  "- .¢ '
'AOthier-.'. - - 7 s
Mis;ing | .  ': | . B 5 j‘h';. ‘”._ | 3.8

,TOtalb N o ‘ 130  SR v‘ 3 '100. 

Degreeﬁ . — : '
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. . i’
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Note: * The meanfeduéational level was 3.5 ‘or greater than a, Master's

an

. . e o M . . oy
- The fact that system members had an average educational level. .
that was ‘above the Masters Degree suggests-high professional =~ |
motivation among system members; this may also. be, an important . .
- aspect .of leadership. : ' ; AL _ (




' §zstem Members and OSME Agenc1es

Whlle the,relatlonshlp Wthh exists: among the parts of a system
‘are important to an understanding of its structure, it is equally
importamt to knew the scope and extent of system members :
association with the structural parts. The Evaluators examined .
‘this aspect of theé OSME structure By ‘asking system membeérs'.to- in-
.dlcate the. OSME agencies with whlch ‘they associgted as mathematlcs,
‘educators ... The results in terms of percentage: of respondents -
'1n41cat1ng an’ assoclatlonar'“ qund in Table '6.:" The data ‘teveal
. that for all agencies excg Gc, forty-flve percent ot more of the
- system members indidated- aniaSsoclatlon Also, elghtv-four percentor
more- of theﬁrespondents staxed ﬁhat they,had dssociated’ with' OMEC,,
SDE a +0CTM, :the three’ maJor .dgeneies:: by whlch program impxove-.

‘ g statew1de basis in- mathematlcs could have taken 1ace.ftx .
These” flndlngs indicate a ‘great deal of interaction among -the people

S.and components of OSME. : - S _ R

A

R 'TABLE' ez LN ,_ e
Ed ! ST T ) : R ) e
PERCENTAGE OF SYSTEM MEMBERS ASSOCIATED :éﬁ_' 5'.: QT
WITH VARIOUS osma AGENCIES e T
R 130) | o
T R 7 % Indicating © -, .
. Agency T ' ' an Association. . °

!..Oregon Mathematics Education Counc11 (OMEC) T - _ 9 . . 'L,:.} .

: ..State Department of Education (SDE) S ‘f‘~ . .88 C
.Oregon Councll of Teachers of ﬁgthematlcs (OCTV) S i184 A‘ i
.Oregon Museum of Science and Industry (OMSI) R li623.r'; ‘ ;ﬁ

‘o : Teachlng Research (TR) _ “ o T g N _ ’5"6: s o
}Teachers of Teacher§ of Mathematics (TOTOW) ;5f S 1v'146_*¥' -~
".Oregon Council of Computer Educatlon (OCCE) ' 3 45 -

3

. Education Coordlnating—Councrl (ECC)

3
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, SYSTEM OPERATIONS -

. System Operations referftoitheﬁprerss'elements]'3' ‘

- .

of a"system. Theselinelude'the actiVities'WHiEHﬂ

are 1mp1emented to achleve the system S goals ";; .

>

B . l;) -

' the procedures Whlch are used to‘manace the

- + " . ‘
system aghe communlcatlon flow whltn character-_. - RN

izes 11nk ges among parts of the system and ."; o

o

'the rewards and sanctions whlch motlvate and
Zart1c1patlon of system members._
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. ACTIVITIES ',

SRR - <iContext’ .-

" The act1v1t1es of’a system represent the energles wh1ch are expen-"*f'_
‘ded to achieve its goals.. In Systems which are. 1nvolved with bring- =
ing about change, the most - common types of:activities reélate'to; -

- helping. clients identify problems ‘and- initiate: soliitions; " training
,cIlents to solve problems-and ise réw ideas .and technologles “and -
conveying -to clients 1nformatlon whlch may " be of 1n”erest to- them
ZPauI, 1577) S . S AR I SRS

- When examlnlng how such act1v1t1es are . carrled out to ach;eve change _
- the literature points to a number ‘of cons1deratlon§ Inlﬁlaily, the”47
orlentatlon which guides the 'selection or: reJectlon of act1VLt1es is .’
‘1mportant Whether a system is inclusive or] exclu51Ve in'.the’ Qlews
or: perSpectlves it supports 1is fundamental sto lan’ understandlng of - v
‘the activities it.conducts.” In térms of effectiveness on: a ‘process’” . |
level, however, the act1v1t1es themselves- must be Judged in terms of .
such 1nd1cators as coverage, appropriateness, salience; com atlblllty,
acceptance, and utility (Rogers & Shoemaker, 1971; Hull Kester,, :
1974 Brlckell 1971 Ha11 & Alford 1976)K,J;M“,..

7Informatlon related to the nature scope, and quallty of OSME on' the
- aetivity level was' obtained through the documentg rev1ew 1nterv1ews
v;and the System Questlonnalre :

4
. Resultsﬁ3

: The OSME Approach to Mathematlcs Educatlon

- On- the act1v1ty level “OSME can be. thought of as:a comprehens1ve
training and technlcal ass1stance dellvery system which was. organ- -
' ized to improve mathematics education on a'Statewide basis. In. at-
tempting -to achieve this Statewide mission, it is important to note
" that ‘OSME could have been organized to support activities reflec-:
tive of the wvariety of theories and- approaches available today in
.mathematics education.- A broad: orientation would have made the A
8ystem inclusive of -a number ~-of theoret1cal alternatlves. ThlS oL
was not the case: JERI : : : s
OSME PrOJect lrterature clearly 1nd1cated a commitment to an actlv-“
ity based developmental problem—solv1ng approach which the OSME ".:° -
staff linked to theé cognitive theories of Piaget and .Brunmer . _
shodid be noted, however, that OSME'S connection to these theor1stscjf
- was by assoc1at10n only.  They" based this connection on their de- .
‘velopmental and experiential view of learning. as well-as the1r use

. of 1nstructlonal materlal which. exempllfled this approach S .
. . : s : P X N “. } B ) . ".. E "' e

‘ 'flj": zil”"f‘ : ‘;;ifd 6;:9 7 c"}ff‘%i T TT?(" -
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The Progect d1d not develop 1ts own developmental sequence ‘as a - o
basis for .articulating,. testing, and refining the_ 1mp11cations of 7
the cognltlveitheorles of Plaget and Bruner R R .-.‘fn

Artlcles by the PrOJect s: aff workshops,alnserv1ce brochures and
informal- discussions cond cted by the Evaluators-’ w1éh 1nd1v1duals°

in various parts of the- State’ prov1ded many 1llustratlons of the
OSME approach to mathematlcs

In partlcular the wrltlngs of the PrOJect Dlrector stressed the
_use of mathematics in real 1life problem-solving .situations. Maiér.
emphas1zed an active process 1nvolv1ng mental computatlon ).and es=

;.settlng (Maler 1976)

timations, with calculators and computers serving #s. the oglcal L
-tools for: extending the" process ‘The major gbdal ‘of matliematics. -h'e;

education for the .general cltlzenry, Maier feltsshould“be -the -

- ‘development of each-person' s rability %o recognlze formulat‘e, Aand e
~solve: mathematlcally-related problems that are 1nherent 1n hls/her °

v &

-,; L. @5

In Maier' s view, students should be prov1ded w1th‘a mathematlcally
"rich env1ronment which would’ encourage them ''to- formulate, .attempt .
‘to solve, -and communicate their: discoveries ‘about mathematical
questlons -arising 1n their classrons their play ‘yards, ‘their - :
~homes" (Maier, 1976, p.6). Thus, accordlng to Maier, mathematics - edu-
‘cation . .should be" creative, 1ntere§t1ng, even prful -and- refle tlve
‘of student's cognitive stages s ‘'well as -their inherent abllltles
"It should not propagate ‘those- Iearnlng encounters- which seem deslgn—f

. ed solely for acqulrlng mastery of page aiter page of textbook v |

problems

Thls view. was operatlonallzed throug',OSME-sponsored workshops 1n—,

¥, serv1ce éourses, .and demonstratlons :Here,. teachers ‘had. dlrect ex~

per1ences with" problem solv1ng act1v1t1es, manlpulatlves matched to .
levels,of development, -math games, ‘puzzles, s;mulatlons 'calculators,‘
and computers Essentlally, these encounters almeduat sﬁrenpthen 1.

¢ ing. téacher skllls in a.context that would help them ‘récognize . the j_
¥ active and creative '‘elements:in math" relatedeprqblems that arise in =

-‘teachers throughout the State

ﬁggeryday 1ifé. Publications‘and conferenge”progra 1§ were.also used

. Spread- ideas *about- the" actmvmty based déyelopme tal approach to

vr»\- - . i ‘

ZThe dewelOpmental vlew of 1earn1nd ,‘byTOSME was dissemlna- ¥

S Pk .
. ted:6n‘a Statew1de bas1s bgﬁthe Qregog,Stit‘ ‘Department -of Education
~in 'Math 'in ©tegop’ Schools,\11£$6) "3 QT feulum. guide hased largely

| upon OSME approache

[c

whe gulde stresSed the follow1ngh

.Sensory learn;ng is’ the foun atlgn of all experlence 3;;{“41',§ﬂ
t?and ‘thus, thé heart of iearnl g T e
‘ ) - R i s .T x:‘\ - .. N e e e, .,..."- L ] '

‘“Ev‘s;Learnlng is.a: growth process* developmental 1n naturh

T-and characterlzed by dlstlnct developmental stages ﬂ“g"ﬂ”.
' . . X Co . T . { . ne
. ,’s_ .’.v T ¢ ] ’ : g
- l !-j:, N . ' Ty t » ! ” ‘
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- , . : . )
e ;Learnlng proceeds gradually frOm the concrete’ to thé
. abstnact hence formulation of a mathematlcal abstrac-
. tion is a long process -

jQConcept formatlon is. the essence of learnlng mathe- e -
\ﬁlmatics e t : . _ 7
. : oL ‘ .‘ \- . ) . . . . T .

- ;Learnlng 1sabased'on'experience

.Learning 1s enhanced by'motlvatlon . A v T
|- ’ - - . '..‘ .
;Learning 32}4 .actlve parthlpathn by the“learner ot

The gulde ‘also

TABLE 7

empha51zed mathematics activity stages reflectlve of
.a developmental view of learnlng as shown in Table 7. = :

, N
\

'MATHEMATICS ACTIVITY STAGES PRESENTED IN MATH TN ORECON SCHOOLS

. ' : . .
.._" )
v ’ :

'\ oL

Three Stages_of'Math‘Actiyity

. Preoperational

tudents are able to man-
ipulate physical objects
-representlng,the environ-
. ment . :

' Concrete:'
"Operational

Students are abledto give
_simple-or multiple class-.
~ifications for objects

_consexve  (recognizing
- _constants among apparent

. Formal®
' Operational

Students are able to iﬁf
itiate thought by sys-

- ‘tematically listing pos—
sibiiities

_ dlfferences) length area'

and occupied volume

oxrder obJects with respect.
‘to one or more attributeS'

deal with number ideas and
.operatlons '

-

reason with premises not.
" necessarily true :

use proportions.

design experiments to
control variables

NIE
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" Most wrlters of thls guide were, 1nd1v1duals who ‘had~become" recog- e
nized as mathematics leaderg in the State asyay result of their in-

. volvement with ©SME. The guide from its inceptign was .thusere-

- flective of the 1nstructlonal,phllosophy and pract1ces9emghas1zed ‘,"
. by ‘OSME . . A : &

[ ‘,

"OSME Cogponent ?rOJect Actlvltles n :;;f"~ ’ o -;}‘

i

Tagorganize act1v1t1es OSME created a component .structure related. ‘3
‘to five broad areas of emphasis: Elementary; Leadership, Secondary. ,
\and Gollege Currlcula Computer Sc1ence Educatlon and Communlcatlons
Rbthltles in: the first four components were funded through a var-
iety of projects which were implemented by the agencies participa--
ting in the system (local school districts, colleges, etc.)? The
fifth component, Communlcatlons, provided a dissemination vehlcle o
for all‘of the others. : . . ‘/- B

Durlng the” five years of OSME fundlng, a total of 154 dlfferent

‘projects were funded within the Elementary. Leadership econdagy~‘

' ‘and College, and Computer components. - This figure doe ot ip-= -

‘clude projects which were funded fpr more than one year. When . ”~»

~ those projects are included in. the total, over 260 projects were. .

- funded during the  five year period. Table 8 partitioiis thase fig- -
ures- according to major component typelpnd ‘year. It should ‘be - '

. noted that the Leadership component.was principally targeted at .
the elementary level. Thus, the Table .indicates that the majority

~ of local projects were funded fot elementary teachers, ‘an observa-a
‘tlon whlch is certainly consistent w1tﬁ?OSME goals ‘8 .

2 . S S

‘The Elementary Component vv_ o - S g“

The Elementary Component almed at 1mprov1ng mathematlcs programs:
~in the schools, broadening teacher's concepts of mathematics,; in- *

" creasing teacher awareness of varied teaching stratggies, ‘and

. 1dent1fy1ng and training individuals who could function.as peer

- trainers. As Table '8 reveals, during the five .year cou¥se df the
ProJect OSME furided 49 different elementary projectsY These proj-
ects in conjunction w1th other OSME activities reached, an estlmated
. 6500 (61%) of the State's elementary teachers Lo , T

:Many of these elementary projects, were ”Math Lab” workshops. of-
fered through a school district or college/university, and -carried -
college or-in-district credit. ("Math-Lab'" can be characterized as
an activity-based instructional approach. ) Through these workshops
which typically consisted of a series of all -day Saturday sessions, :
teachers experienced how the use of manipulatives, games, and pro-
blem solving activities could be used to facilitate cognitive de-
velopment: in mathematics. These workshop topics dealt with meas-
urement and metrics, art and mathematics, developlng mathematics - 3
interest centers, and the use. of calculators in the classroom.

-
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NUMBER OF OSME FUNDED PROJECTS PER YEAR CATEGORIZED

- * ACCORDING TO COMPONENT TYPE L '-(/
T _‘ - . ’
. s B Secondary & ‘- L .
~ Year - 'Elementary .  Leadership . College ' Computer.: = B
ot T : ~ Curricula. S
‘ . . > . R . ‘ ‘. - .. . . - Dﬂ; oIl ~. .
1972 - 73 s ,6. .- .10, . “7 6 ﬁ
1973-74 . 10-s L5 - 7. s ¢ ~
1974 -75 13 4 9 - -18'
1975 - 76 120 e s e o g
A96-77 - - 8. .3 s 11
' o S . - L e et
TOTAL © . 49 . P T L B VA 46
S ‘ _ . S -
5 .

Another e1ementary level thrust was the "Math Enthuslast" workshop.
This,was desfgned to préiide special training in innovative fech-
niques for teachers. who enjoyed mathematlcs and wanted to help 1)
others teach,lt more effeotavely PO e

Interested ‘math enthusiasts c@uld also become ‘active in addltlonal
tralnlng activities provided through the Leadershlp Com mpénen t of
gthe Project. Thus, the math enthdsiasts were viewed as potential-
- worlgshop 1eade§s as well as individuals® who could lead fyture ef-
forts to jmprove. mathematlcs education. During the five years of .
thdp Project,- thesqfworkshops'lnvolved 350 (3%) af the State's ele-
mentaﬁy teachers. By the final year .of funding, forty @f these =
. teachers were functhnlng as OSME workshop leaders and consultants
as -a“result of €heir addltlona;ﬂpart1c1patlon in Leadershlp Pro-
“jects .as - descrlbed @nder the next Gomponengt act1v1ty area. o
s
'Pro_] ect ﬁndlﬁg for th¥ Elementary Component also establlshed math-
ematics resofrce,centers in twelve’ g).ementary. schools in different
sectiont of thg tate. Organlzed and maintained by teachers, theése
" center’s hoysed a varietyqof materials which teachers could borrow
. for classreom uge. *Costs for ma1nta1n1ng ‘these resource centers
were absdrbei'by the 1bca1 district after QSME fundlng ceased

«® o .



The Leadershiprcomponent

The goals of th% ProJect s Leadershlp Component were to develop
modes and/or personnel to provide leadership in mathematics:-edu- .
cation, andrto bridge the gap that tradltlonally separated ele-

: mentary and secondary teachers. Table'8 1nd1cates that 25 ' '
progects were funded: to ach1eve these. ends.

The most un1que prOJeCt;\ and - perhaps the best 111ustrat10n of
the grass . roots" nature of OSME .were the three "C1rcu1t R1der”
projects. o N - :
'.These progects prov1ded ‘math spec1a11sts (c1rou1t r1ders) to schoolq
~ in the urban area of Eugene (Lane County) as well as to schools in
the isolated and sparsely populated desert reglon of eastern Ore—
‘gon's Harney and Lake Countles T
Many of the 3,000 ch11dren scattered over this reglon
attend .one room schools.100 miles from any town of
over 2,000 popu1at10n Understadndably, teachers in
such schools often feel isolated and forgotten They -
“have nowhere. to turn if the youngster in the corner
flatly refused to learn subtraction. The math consul-
tant is the needed link with the outside world.
_(Mltzman 1976 p. 14) - o
V1s1ting 1nd1v1dua1 schools once every two weeks,; the circuit rider
helped teachers with- part1cu1ar math concepts, introduced them to
ﬁeachlng strategies such gs the Math Lab ‘dpproach, and gave class-
room'demonstrations: 'The c¢ircuit riders also conducted workshops,
and inservice courses +in each of these counties, drawing upon ma-
‘terials from the Math Resource Centers which had been established
“at the offices of the counties' Intermediate Education Districts.
' Teacher and administrative support of the <¢ircuit rider program in

all three counties had.led to the transfer of. program costs to the
local d1str1cts after OSME fundlng ‘ended.

Other Leadersh1p Component projects were conducted in conJunctlon
“Wwith a Leadership Training Program to reinforce the skills of po- .
tential math leaders ih the State, many of whom had been identified.
" through the "Math Enthusiast" act1v1ty of the Elementary Component.
‘By the last. year of the Project, sixtw individuals werefunctioning

as a pool of resource personnel for .both the secondary and elemen-;
- tary’ levels.

Ons1te VlSltS conducted by the Evaluators with 18 of these individ-
uals indicated that they had become recognized as curricular leaders _
in mathematics education withir their school districts or Interme-
diate Education Di%tricts as a result of their association with

the ProJect . In some cases, this had led to their. advancement to
.a new position. -




VSecondary'and College Component

The primary aim of this Component was to effect maJor curr1cular

changes at the secondary and college levels. - “Its underlying intent
was. to make various course and program act1v1t1es more relevant to

- student needs and  interests. The projects which were funded addres-
- sed four major areas: (l) secondary school ceneral mathematics

courses; (2) pre-service'elementary mathematlcs programs; (3) tech-

n1ca1—vocatlonal programs and (4) pre- calculus college mathematlcs
- courses for teachers. . X ™
Secondary School General Mathematlcs-» OSME inservice prOJects which
-sought . to improve general mathematics at the secondary level were
popularly referred to as "Math for¢the Uninvolved" workshops. Their
specific aim was to help teachers®become more aware of the spec1al ¥
‘needs of students who were "turned off" by mathematics and to im- . -
plement ideas and materials appropriate to those needs. Accaording

to Project documents, uninvolved students included those with low ‘
ability, those preparing for a profession that did not. require math-~
ematics, and-those wgo s1mply did not like the subJect :

b
"y

. Specific workshops encouraged teachers to develop a personal in-
structional approach which responded to both the, ,affective and cog-
nitive needs' of students. Participants. were introduced to problem

‘ solv1ng strategles appllcations of mathematics to science and
society, and such instructional materials-‘as man1pulat1ves games,
puzzles, and simulations. In addition, they were presented with
ideas regarding the self- concept and att1tudes of the unanvolved .
student. ~

-Over the ‘course of the five PrOJect years, 20 "Math for.the Unin-
~ volved" workshops were funded. ' These included projects ‘targeted
at specific regions in the:State and funded for. one or two years --
LaGrande, Portland, Salem, Corvalis, Parkrose, Silverton, Wasco-
‘Hood Counties -- as well as eight- week summer workshops sponsored
for four years which attracted teachers from all areas of the State.
"By June, 1977, approximately 500 secondary teachers (36% of the total
__secondary t@ ‘teacher popu1atlon) had attended one or more of' the’
 workshops, © gad'partlclpated 1n a local distridt prOJect

HES . ‘/
e—Servicenmeacher Tralnlng, OSME Pre- Serv1ce PrOJects focuged -
"broadening the*matHematics content in teacher-training courses,
~§hd introducing activity- -based teaching methods andgmotivational . -
¥E'techniques. 'These methods included: (1) the laboratory approach to
teaching mathematics; (2) applicatioms as a way. of teaching mathg-
®atics; (3) problem=solving experiences; and (%) the use of manip--
ulative materials. As a result of' OSME. projects, major. institutions
of hlgher education in the State ad0pted these methods in their pre-,
service programs. These include Pacific University, Eastern Oregon’
- State College, Southern Oregon State College, Oregon College of
*Edycation, Portland State University, Oregon State Un1vers1ty, and
- the University of Oregon -, _—

I

L] . ¢
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- programs.

. In preparing the curricular material, the project received close
- cooperation ‘and financial support from the Career Education and

"Co;puter Sclence Educatlon Comoonent

- to broaden their knowledge of computers and to explo
. Another approach related to the development of spec chmpu

_The various workshops inservice courses,:and local’ dq@trlct:p%o

Y S ’ . S . ' . a 4

, -;____l—_ f:.::-,,, S ,__l_..';_;,l#,; T _ e ,,_.'_,-,,_;_A_._,.; T

In ‘addition, with OSME assistance, these’ 1nst1tutlons established
resource centers which became maJor vehicles for conducting the -~ (
pre-service programs. These resource centers provide a place for

- students to share experiences and g1ve them access to a wide var- °
1ety of 1nstructlonal resources. -

Techn1cal Vocatlonal Programs. Document review 1nd1cated that the

Intent of OSME-sponsored activities in this area was to identify
- the mathematical needs of vocational-technical training .programs

and to prepare 1nstructlonal packapes for specific occupatlonal

* - . . N
: D . o : ) T A

Manpower Training Section of the Oregon State Department of Educa-

‘tion. . After initial materials preparation activities had been com-

pleted for -this area; OSME involvement diminished.. Subsequent ac-
tivities related to the development of materials for teaching
mathematics in vocational and technical courses were refunded through

‘support ‘from the State Department of Education. = These materlals

are ctrrently being used in several communlty colleges

and h1gn schools in the State.

?re—Calculus‘College Mathematics.  The major emphasis in this area

" of the Secondary and College Component was on the development of . _‘

teaching strategies and curricula to be used as altermatives. to

‘the traditional lecture approach in teaching algebra and trlgo—

nometry. A series of conferences on this topic were- sponsored

- for’ communlty and four year college teachers. However, activities

in this area did not progress to a stage where either teacher

'ptralning materials or curr1cular materials were developed

v

\
D

~

"OSME s Computer Science Educatlon Component was concerpned w1th”com—”'

putdr literacy for Oregon students. However, as with other OSME .#
proj&cts, the direct target of extensive workshops an 1nservrce
courses was the teacher.. This project Component hel@ teachers ‘
qhelr ing .
structional use. One approach emphas1zed ‘teaching cgmpu T llteracy
through existing science, social science, and mathemat ‘s col éi;s ﬁ%
{73

l
literacy courses for various student populatlons

6
jects funded through this Component d1rectly 1nvolved veﬂlAOO % '

secondary teachers (287 of all secondary math teach ‘As, Wlth .

other OSME programs, the Computer Component emphas1 speclffhu,, @.
training for individuals who could emerge. as future®ldader$ in- com- .
puter science education. Approx1mately 15 teachers réqa1v id.. fy B i
ther leadersh1p tra1n1ng through the prOJeCt Thls prepared e

R R O
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to carry out teacher tra1n1ng Workshops and“inservice programs in
thelr own d1str1cts : B : T ' S
Two add1t10na1 a1ms of the Computer Component involved:- (1) coord--
inating pTanring and development%act1v1t1es for: cémputer -related
'educatlon proggams ipg :the State;¥'and (2)- maintaining . communleatlon
among educator ' volrved in computer educatlon act1v1t1es

YR

A ™ajor vehicle ﬁor achleV1ng these a1ms was' the Oregon Counc11 for
Computer Educatfon (OCCE) which r2ce1ved fundlng support from OSME.
. During the five- years of ‘the -Project,. ‘OGCE! coordlnated information
d1ssem1nat1®n as well" as.plannlng and 1eadersh1p functlons for

, computer sc1ence educators AR

Loee, oo o B .,. R . N R - -
T e e et N V/
wow : o R B A . .

Commun1cat1op Component L v,jﬁ;fn{if:;ﬁ; o R _g L«‘" &

The Communlcatlon Component soordlnated ‘the ProJect s. Varlous pub-

llcatlons activities, and generally functioned to strengthen An- o

" formation 11nkages among mathematics educators ‘in the: State ThlS* *ﬁ

.- Compornent .subsifdizZ®d the. pub11cations ‘of ,the Oregon° Counglluof

meach*ﬁ-.of Mathematics (OCTM) and,pro;‘ded the Coun#il wﬁth_an Q‘ ﬁé
Mite dgsistant. As a result _OCTM was able 9. fmplememt ik

Phogr &s. for Oregoniteache -and’ consb rdate ‘severalr &

S 1nto a major. Journal T ‘Dregon Mathematlcs Teacher

o -: "'Y‘.“:

;catlons Component a1so ggSSemlnated 1nformat;on'ubout

',1v1t1es ;hroughout thef{tate and: sponsored reglonal con—>

I programs for teachefj on . toplcs of‘intereat

AN

"‘f‘ofOchanges in teach® Lo v
@” Howeve? .other factors which ‘ “a}é‘m*ﬁ\elate&t g;the~1‘~
“ exténﬁ?and mature of actl%}t-w_; bl vemer _}.-key partlcmp nts 1ﬁ
he system and system mempe :satisﬁaction w1th part1c1patmbn,

Iroom pgactlces ; 'ﬂ

'.".

X Th se issues were explo¥ "Tthe System Questlonnalre whlch “as"
- .noted under data pollectro;=”rocedures was mailed“to all,of the
1nd£v1dua1s wha had been 1 nt1f1ed as maJor actors 1n the PrOjdbt’f

)

1patlon 1n OSME actrV1t1es wes ex 1ned\onr

level of workshop part1c1pat10n “and: (2) th

unctioned'as. workshop leaders In. the# irs

¢ asked to provide’a raw es_1mate -of ~t eirgv

#hiops ‘over thee course of “the: PrOJea ,,'In’t
second - case, respoq‘ifts were asked.to check a categor rep‘QQEntlng
a 1eadersh1p estimage? (The Pearson cprrelatlon betwee 1eve

fﬁ"workshop-part1c1pat1%n and ext@ of workshop 1eadenship was

[

' System members par t4
. two levels: (1) theiw
extent to which they®
‘ecase/, partlclpants WQQ

.59) .




aof workshop part1c1patlon the f1nd1ngs revealed that

Ing ! :
‘th@ rerage syster - .member participated in 9.6 workshops, with 48%
partfeipdting in four or less, and 52%. participating in five or
mo h_‘Related to workshop leadershlp, the results indicated that .

- 467t system members had led one or fewer workshops and 547, had

o Lef -“ﬁ;WO or more. ; e :

*not surprlslng that system members would be d1v1ded in -
of work participation and workshop leadership.. Many
entex %gnd maintained roles within the system as a .

,pf varidﬁs workshop activities conducted through the Pro--

“Oth ,, members, however, were not so closely linked to

v1t1es,_1 e. members of OMEC, OMSI, etc. The data

gpy_orkshop part1c1pat10n and- worksh0p leadershlp is

%0 note, however, as it shall be subsequently: related

lrriableshwhich_are analyzed'in this report.

by

espor "-ms were asked to rate evaluative items using a five
i ,1§akert -type ‘scale with "1" representlng '""Strongly Agree''
i 'gﬁg representing "Strongly Disagree’”. (These items were ob-
, from a’ scale used in the 1974 Stufflebeam evaluation.of
_ ajec*) .-The mean ratings for each item axe presented in
ble 9, and" rndlcate that system members were very positive
-Hbout thelr participation in Progect activities.,» These findings
¥ confirm the results of the survey conducted by Stufflebeam and -
3 -Bunda (1974). ' The pattern of responses in the earlier questlon-
¥ rajire also. 1nd1cated that system members v1ewei§§SME s effects

,pos1t1vely ;C o SRR

e L

i



. . e
o oa - . a-

TABIJB 9 >

«

- MEAN RATINGS AND STANDARD DEVIATIONS OF SYSTEM MEMBERS'

RESPONSES TO ACTIVITY SATISFACTION qCALES S »
(N 130) _ . :
. ) o o ' Meén & ' 'Standard a
Items L 3 - Ratlng " Deviation
The activities in ‘which I participated responded 1.4 ";73
to my professional needs. ' - Co ‘
T have been’ able to utilize the’ ideas presented o 1.4 L _l .70
S odn the proJect(s) in my work.. 7 - . o
”:The activ1ties in which I participated met my - L5 CooW19
expectations. : L S R ‘
' . na' . ! ! L .
1 would welcome the opportunity to participate in E B &
additional, similar activities o v '
1 would recommend the same experience to a 1.3 '“~" .68
.colleague. T S S R . '
TParticipation in the prOJect(s) has led to-a .Ti '1.9“"_T. 1.08
‘change in, my teaching/administrative style.. o '
"Participation in the proJect(s) has ‘led to ex— _ _' 1,5 o .68
panded communication with other professionals.. N
Noticeable'changes have_occurred in.myvstudents ' 2.0 R . .86
because of my involvement with the project(s). = . - %

Responses to items were on a five-point Likert scale where 1 indicated -
strongly agree" and 5 indicated "strongly disagree".

Ry8
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... .. . ' PROCEDURES - . .,

‘Context

@ . L4 .

In: temporary uystems such as OSME procedures represent effic-
-acious ‘means for ach1ev1ng time- llmlted goals,. and" conistitute-
standards for assuring reasonable unlformlty in the" performance
of tasks. Together, with the structure.of a- system, they allow
for the management and coordlnatlon of activities, and-for the
. continuity of the system's operation regardless of changes in =~
personnel (Abbott, 1969, Miles, 1969). According to Havelock
. (1974), judgments . about the effectlveness ‘of procedures in a -
-system concerned with innovation and change must.take the sys- = =~ v/
tem's perspective into account, i.e., :RD&D, perSpectlve problem- v
solving perspective,. open advocacy perspectlvé’ Fot systems . = - .
. grounded in a problem-solvlng perspective, Miles (€969) and .* .
Havelock"(1974) cite the. follow1ng factors ‘as 1nd1cators of pro— e
cedural effectlveness ) . L L .
! . max1m1z1ng chances of part1c1patlon by many S
) groups L S . I N

- flndlng ﬁhared values as a bas1s for worklng
prov1d1ng a: cllmate conducive to sharlng 1deas S
: and mechanlsms for. evaluatlng the1r effectlve— o o f3$.'

- N ,‘--.v- AL T

stress1ng self help by users in the system

This - sectlon w1ll descrlbe OSME grand&ng and monltorlng proce-,‘ -
dures. Informatlon was -obtained primarily through the document B
 review, rnterv1ews, and the Systbm Questlonnalre :

r

Results Grantlng Procedures/LOCal Problem Identlflcatlon

An 1mportant cons1deratlon 1n»v1ew1ng OSME .on a. procedural level .

is”“the -manner in which grants were distributed. The speclflc Ty

granting procedures which the OSME staff used were not tied to a.

rigidly defined competitive proposal process. Rather, the appli-

cation process was deliberately made simple so ‘as to be avallable
_to all. OSME staff perspectives regarding granting procedures :

can. be summarlzed from the follow1ngvuews expressed by the ProJ—
~-ect D1re%tor : :

- . ==Who gets fuﬂded and who does not? We have an 1deal- . .
o ¢ 1stic view. If someone 1n'the fleld has a need we. . f
try to respond to it. h oo Lo . '

. . . . Lo P Rt
’ - .. : - L . “y i . . ',
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fﬁ@;jfwy:=briﬁg§ng‘about'changes.

7. vhat people have in mind by.talking to

Given these beliefs, the OSME staff implemented a granting pro-
.cess 'with ‘the following characteristics: (1) short proppsals of .."

: . | N e

. —~~The proposal procedure is not particularly
~ effective... it favors those who have learned o
- v+ to play the proposal game'and-‘eliminates = -~ . ,
- thoSe.who are not skilled in proposal =~ .
- writing but who may be quite effective in: .

e
P

m

-

'gﬁqubppsz¥%writer§fwrite what' they think will =~ &'y .
.~ get funded and not necessarily yhat/they _ IR

.-~ /inténd to.do... (they) are forced to spell - . - '

~..out specifits.., long before it is logical
- 'to’ do so-- it is much:easier to find out

them rather than reading: a proposal,

r. N ‘\

. . . . ',._‘.... .. L . x e - 5 .
ThHe proposal process hinders projects in dis-.
tricts where no one - can or Willlpreparé such™ -

- a -document,

-~Almost -every idea has metit and almost every. . . i
Mf”perSQn 6r-agenCyfhas1someineedfcon§ist§ntgﬂ T S
. - with the goals of OSME-->thus, when ideas .. '

are submitted it should be -an unicommon occ-.. .. -
currence. for them to be rejected out’ of hand.

Lt

two pages or less were reéquested from individuals interested in ..

‘implementing a project; (2) the OSME staff used a-cooperative in- -
~ formal style of reviewingLPOtentialjprojedts-*they7Went-ihtofthez 

-field and talked(withﬂpeoplE,abouQcheirAideas-ratherfthghysétting .
“up & highly formalized review process; (3) ideas weré-evaluated .
" mainly in terms of whether:they reflected some;aspect'of~OSMEfs!»ni

- goals and were congruent with the mathematics approaches the sys-.

“tem was seeking to promote..

'WithiféSpé¢t‘tQ how ‘the §kaﬁting.érbcess"aétﬁaliy.wofked;-ﬁhqf
documents and onsite discussions revealed .that originally the '
OSME staff played a proactive role in generating ideas for fund- .

.- ing. 'In this sense, they' traveled extensively throughout the-

" state, discussing math education With-individuals_inapoth.urbanl'f
-and outlying-districts.  They elicited loqéiiperceptiongof,needs '
- and helped to clarify needs %nd devise stritegies to .meét them. .” -
. However:; ‘over the coutrse of thd project, the staff's stance be- ' -
‘camé ‘more reactive: That is, instead of helping districts to for~
. mulate ideas for '‘grants; they. respbnded to the ideas presented

i,byAthé districts. AWhile.in?figber their proactive nor reactive -

. roles did the OSME staff eVer;’mpose;Solutions’dponfdistricts;A-~~_
' .they did have definite ideas about which solutions would ‘be more -
.effective and they were not hesitant to '"argue forcefully for .
- their ﬁoint_of«view"'(MiQZman,19741gp;?)aﬁ?hus, ideas 'were only ‘ap-'.
. proved if they fell into OSME areas oftconcern; if they were con-
" gruent with OSME's - approach to mathemdatics éducation,. and if the.

) .

R '
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_,:proposed solutlons had 1oca1 d1str1ct support and held some pro- 4‘ v

mlse of success ,w_

. . e . Ca B . le "7,

Once 1n1t1a1 1deas for. prOJects were approved by the OSME " staff

-~ the districts (or. in some ctases university personnel applying. for;*4

funds) were.asked to ,submit a one or twb-page "proposal™.” This
proposal merely provided. an outline of ‘activities and estlmqted 4
costs; no evaluation design or anxthlng resembllng evaluation was

"requlred - An :OSME staff member would ordinarily approve the pro-’

4%

‘app ic tlons o S Te e

+posal and refer it to. the OMEC executive’ committee for final '

approval and costs. negotlatlon Final contract approval could
only be issued by OMEC but in- most cases,‘thls -approval was gr o-
forma. é Onsite respondents 1nd1cated tha“ OMECArarely‘reJecte

v .
° Y -
. .

b Results: 'Monitdring Procedures e

It is, often che ‘¢ase; es ec1ally when deallng w1th experlmental

4"-pr03ects “that 1nternal onltorlng procedures are created to pro—:

~tvide feedback on. ‘the operatlng ‘aspects of various project compo- L
-nentss 'This is an important dimemnsion of project ‘management . At

"+ When ‘information is collected systematlcally over the course of :
'“,prOJect development, hgyfeedback enables ‘key decision- makers‘to,_

“take correctlve actLpn

the cake of program "malfunction.’

f'Monltorlng is’ also important at the implementation ‘level of a pro—“h

*reffects of the1r efforts ‘fé __‘, e

i, ject system., . Individyals who are #responsible for, 1mp1ement1ng

project. act1v1t1es ecan benef1t from 1nformat10n regardlng the

Lokl

\ >

: SR i o S e
a i} .o a R

S In Vlerng OSME operatlons the documents and interviews: revealed

. very few, if any, formal 1nternal monitorlng procedures. - Oncé x
__local projects yere funded, they wgre. fairly autonomous in opera-+%:.
*_tion. System Questlonnarre result

- WhllexreSpondents to"this quest

] tantlated the absence of f?
formal monltdrlng procedures _ D

tive: members ‘of the system,. '55% o hose who' reSponded to thlS

 question AN = 87) reported two or  fewer instances of mqnltorlng/

_evaluatlon per .year; 8Q% reported four or fewer (43 respondents
“.dld ‘not. -answer’ the;questlon Yo e _‘ et

€7

'More suggestive of the PrOJect s monltorlng proce;%res were the

methods identifiéd by the’ respondents as being thef most’ commodly *'

.. used by OSME staff to detérmine the status of their projects/pro-

grams. - Table 10 presents the percéntage of respondents who ‘in-

‘dicated that a particular monltorlng procedure was. ''most. commonly

. used:"  As the Table reveals, telephone 'and on-site visits: were -

’“selected most, frequently by system ‘members. Thus, OSME bUllt a
system which d1d not rely upon formal proposal mechanlsms apd formal

4

_)monltorlng procédures to acquire evaluative feedback on its-

effectiyeness. JReducing red. tapeg and administratiVe burden at the-

local 'sehool" 1evel appeared to be more . 1mportant cons1deratlons

-aas dlscussed prevlously _— : B

o sa
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e ::7‘} T St TABLE 10 T R A T
PERCENTAG% oE SYSTEM MEMBERS INDICATING MONITORING o
K M'ETHODS ”MOST COMMONLY U§ED" BY 0SME STAFF o

o

v
SV .
& -

B Method S "Most Commonly Used*'. ‘

Telephone :; _ .',"' %2 5_ ;
' te.V1sits - u:;' ~§;_f-:‘ . 29 8 N .
. 1ed.Quest10nneire fff’;'-.é "t21;1”-*>'-- S Y =

tm . Free Form Wr;tten Materlal u> '*:ll_éw”

Other ;':795,“"3‘6 sy S

s . s
3 5
Lo W <
L] L r -
" : W T .
¢ . * ,‘

"“’a.- e s : ORI ' s
) *The document reylew and 1nforma1 1nterV1ews revealed several fac-7
- tors, which cqptributed to. the lack of formal monitoring procedures
wFlrS&, thes Project Staff felt that /formal monitoring procedures .
_"fwere apt;thetical to the Promect s 0perat10na1 mode.  ‘Seeond, .
“--there was no ‘mandate’ from the fuiding source to dictate the course
- of 1nternaﬁ @yaluation, ‘Finally, Teachlng Research, the. indepen-
"dent 'evaluation dgent for the: .Project did not develop a rigorous :
. vformative evdluation design, add .di.d not appear to be.successful :
.. in cdnv1nc1ng¢OSME‘staff°or local proJect personnel of ‘the value;
. -and.need for sys maQ}c data collection.” The end result. was that
little writen" d umentatlonwexmsts related to local prOJeif
Jfact1v1t1es or 1mp§ct ot
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w0t REWARDS AND SANGTIOMS T oh v h o

IR R
,»,. .

An 1ntegra1 asp£ct of .a. SYStem 'S 0peratlon is- the reward struc—-f'-;%
~ture-- that is, the level of. reinforcement that is. pnovxded.to '
1nd1v1dua1 members. ~Simon- (1957) indicates- that alls ‘rational S
‘'systems . (1 e.,,systems .that’ are goal- d1rected) functlon as a- re-+?

sult of.the balance between cOntrlbutlons (output by . system_mem—q.ﬁ .
bers) and 1nducements (cont1ngenc1es to: pe form) . | Therefore, St
' managers of systems: ﬁsually recognize- the ‘need:to; build a mecha—;“ "
-»nism of rewards: and sanctions. for system bers ‘in. order to. S
chleve .a level of deslred output . _p"‘ _ T
Informatlon relhted to. rewards and sanctlons rn the Progect Sys-T A2
-~ tém was obtained from: the - document review lnterviews Eand“the B
System Questlonnalre

'A: ‘5_ e
K .. o . . .. e . P

ifﬁ-?w'v'“zz- 7.v”ft-‘;;;-g3*_11 Results ~'-J:‘L R ”ﬂ-l*””“"'“%&gﬁ;j,
""u i ' o \' EE—— P _'.-4 T o '4_, '-’; Sl

T, P g
In v1ew1ng the OSME operatlons, document rev1ew and 1nterv1ew_hgg7g'ﬁ
ana1ys1s prov1ded clear evidence that' the systemF d a. reward- *;»,

" structure. While the.’ OSME - ‘staff. may not have’ 1dent1f1ed3p1anned
‘reinforcements ‘as’ such; “1ndeed,%a ‘number of these existed for - - . .
-teachers who partlclpated in project a%E1v1t1es ‘especially these 0
‘who wete ‘identified 'as "math- enthus1asts" - The .types 'of rein= . .7
. forcements that Were 1dent1f1ed in’ progect 11terature .8s well as. S
the 1nterv1ews were ' : _ , L RS TUTES -

R

‘... -

“5HV_7if SerV1ng as a workshop 1eader

e

LN

Hav1ng the opportunlty ‘to: travel toﬂbther
edhcatlonal settlngs @{L‘ o Sy

,‘b, E o Y

) Publlshlng 1n mathematlcs maga21nes and vfﬂlf;' L
. Joumals e . . S ._»'-' . Loa .

S . . e Lt el N _. - "4-_' M R T Ve . coe

L G1v1ng speeches ';'Th },3-f1¥;ﬁ“;, T e
o Rece1V1ng approval from the Progeqt
Dlrector T : L :

T R o ",gl,.'

Satlsfactlon from worklng w1th others JRERRIREE

; Rece1v1ng college credlts 5{=;V”3ﬂ;j ;3@”

T Rece1v1ng addltlonaL grants to developllmplement e
RN 1deas o . co R ISR S S K UM

F A O LA S T
B TR PRI <2V RPN R SO R
R T S o < SR w E : S - TR v




. Gettlng experlence Wthh resulted in profess1ona1
growth _ _ -

~ d'?f R

. Gettlng released time to work on proﬁiems at ,
the local level ,

4

Interestlngly, only one sanction was mentloned by 1nd1v1dua1s--

"grants not being given to those who were tncooperative'". . Given
. the operational phllosophy of OSME the fagt'that there were many -
more pos1t1ves}ewards given for I%ﬁgrformance than there
were sanctlon to !"bring people : nis not surprls-
_ AP

3%

- ing.
The ‘extent to which system members were "reWarded“ through the
- Project was ‘determined through_the'System Questionnair ‘Respon=
~dents were askéd to answer '"Yes" or '"No" to certain itédts which-
‘were - 111ustratrve of retvards. The percentages of. respondents who
. answered in the. afflrmatlve to these. 1tems are presented in

'TaQ}e 11 ;:v L B e |

o . ) RS o .
S o , - TABLE 11 ST N

; va) PERCENTAGE OF SYSTEM MEMEERS INDICATING THAT

R ' THEY HAD RECEIVED AN OSME REWARD : .
?*\r/ B (N 130) § - _ I .

CoaL o ,~|Item/- o k,i,fndicatingf"Yes"
' D1d you ever recelve f1nanc1a1 support from ."-TT.'

OMEC or OSME?

/ Did . you ever:have an opportunity to speak 3 67
before a group as a result of OSME-related . % . .
act1vit1es7 : & . E _ S
Did you ever receive a fee or honorarlum . 527
when you' conducted workshops or, inservice & B
courses7 ' . . . _

D1d your partieipatlon 1n.OSME'prOV1de you 4. 48 3i

with an opportunity to pub11sh your thoughts_ . e

or views7 : S _ C s A
) . Sl .

As a result of your OSME act1v1t1es, did you % 32

ever attend an out—of state convent10n7 : ‘u%# :

]Dld you ever make a formal presentation at >_; 31
an out~of- state ‘convention? o S e




o * ' h

3
y M gy

¢ As the Table shows, over 70%;0of sy§feﬁ members received financiall
. support (grants) sthrough the system and over 50% had received fees
. or hanorariumsg, for conducting workshops. Thus, monetary consider-
° ations must be viewed.as important aspects ofea the ¥eward structure
%;thgt motlvaged involvgpent in activﬁties% However, close to seventy
" percent (67%) of the respondents were also provideéd with the oppor- *
" tunity to speak-pefore groups as a result of. their association with
OSME, ahd close to 50% had tleir ide®s publishéd. These factors

_..;gQEﬁgtggsggg?vprofes§1onal recognition wa3u§%d as a reinforcement
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" tion sharing and openness. Moreover, new channels of communica-

" COMMUNICATION

= }_T' ~ Context

No analys1s of a system is complete without an examination of

‘1tS‘commun1catlon patterns. . Communication determines. how infor-"
nfation is shared within- ay: system and influences. the distribution

L

of power (Abbott, 1959) In temporary systems,” communicationm is _ﬁ
generally encouraged and there are strong tendenc1es for informa- -

: J—;-.ma:«m:

tion tend to devélop between people who are usually kept apart
because of their roles in permanent systems (Miles, 1964). The -
influence of communication in temporary systems created to pro-
mote innovation and -change has been discussed.extensively in the
literature. Many authors agree on the importance of high.

_.levels of communication, person-to-person contact, and collabora-
" tive information sharlng (Havelock, 1973; Havelock & Lingwood, l973

’ Rogers & Shoemaker l97l and Glaser & Taylor 1969).

0

Informatlon pertalnlng to the OSME communlcatlon patterns was

‘abtained through two System’ Questionnaire. scales: a) mode of com--

‘munication scale and, b) network ‘analysis. - The/ latter method is

an innovative approach to the study of communlcatlon in large : 3
soc1al systems T

Modes ovaommuniCation _' “‘e'.’f _.' | e
of .
As noted throughout this report .OSME empha31zed a personallzed

grass roots approach. In order to determine if this approach was -

- congruent’ with- the modes of communication that were actually used

Two flndlngs»are evrdent in’ examlnlng ‘the Table. ' F

in the Project system; reSpondents to the System Questlonnalre

were asked to rank order six modes of communication in terms of a)

frequency of use in OSME activities; and 2) their .own personal Co
preferehce. The results of the ranklngs -are presented in- Table T
12. S : , :

OSME's communication modes were consistent with its
or1entatlon That .is, the most frequently used mo were those .
whlch can be characterized as personalized. Secon&® there was a .
/great degree of dongruency between system members' overall com- .

~*mun:LcatJ.on preﬁerences and the modes used most frequently by OSME:

EA

‘s v : . oo - o 4

, . . . 'S
7. o - * ﬁ IR
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- SYSTEM MEMBERS' RANK ORDER OF COMMUNICATION METHODS - :
1 ACCORDING TO FREQUENCY OF USE IN OSME ACTIVITIES AND

THEIR OWN PERSONAL PREFERENCE

_ o s
Commuqicatiou Method .~ OSME Frequency = Personal Preference
Telephoue : o N _-' . . 2
Face to Face . o -2 Ce 1 . : L
B Group Meeting =~ o 3 - . 3
o Personal letter = : Sh o ‘.4 o . '<<ii
Newsletter . - - \\v .. 5 o '._ 5 N P ,
B General Meﬁov ' o \ 6 S SR 6 T ’
) - ~ -\. ‘I " . }..- ‘ . | " . N '.., . B | . | cv ' . - l; . ' . 4 . . ‘
- o o % T . .
' Network Analys1s - o B E I s e

Network analys1s ‘was conducted prlmarlly to descrlbe the OEME com-+
1mun1catlon structure and to -test the hypothes1s ‘'of whether OSME

.- was’ or was not a system. ‘To study OSME communication pattermds, .

- the System Questionnaire asked respondents to indicate how fre-
~quently they:cqgmunicated with'all other identified system mem- -

~ bers listed 1n3ﬂmldually on the form (N = 216); w1th respect to

~ three toplcs .

I

w1, OSME APPROACHE; “How often members d1scussed OSME edu--
S ‘ catlonal approaches w1th their colleagues,

.2.'_?OSME OPERATIONS - How' often members d1scussed OSME oper— -

;fE} ating procedures with thelr colleagues
o » and- o . o
. ’ ) a C X : . .
3. NON OSME/OMEC - -.How then members had professlonal dis-
o : PROFESSIONAL ~  cussions with thelr colleagues not re-
DISCUSSIONS = - lated to OSME - . N ‘
/ . L e I o . &

60 .. g




r oo ‘." - ° 4 i ) ] . . . . '
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e

' Mem ers te asked to indicate the frequency of their contact o
us1ng th ﬁpllow1ng scale: . B ‘
. R ]
: a llttle bommunlcatlon

» 9

average communlcatlon A T .
.. ‘ N M ) . . . P

3% g lot of. cbmmunicatiOn o

: ’ N : : &

o

The values' of '1-3 represent the relat1Ve strength of a cdmmunlcatlon,

contact eor link -« . the higher the number, the greater the strenéth
If no, commusf¥catiod took place either w1th an individual or about:
a_given. top1c, the respondents were asked to leave the space’
" blank. - ' Lo, :
' : ’ ig ' :
Two analyses were undertaken to determ1ne communlcatlonestructure
'The'flrst involved the original data set of 216 individdals iden--
i fied ,as being .s¥Ptem members.2 -The second gnalysis involved the
184 ;nd1v1%§als who could have possibly completed the System

Questlenna e at the time of measurement.
. v . : )
» For the first,analys1s, three types of communication cqntacts or
~ links were.COnsidered- ‘ - “’ N R e
¢ . Reciprocated Llnks -- Person A reports talklng
to person B and B reports talklng to A;.
O Unrec1procated Links -- Person A reports talklng'.~
.. to person B but:B does not report talLlng to A;-

B S . . L o
Added Llnks -- Person A reports talklng to a
'questlonnalre nonreSpondent .

»

For the second analys1s only rec1procated llnks were codgldered ’

. | E
‘Flndlngs Related to Structure - The number of communlcatlon lrnks
-were computed for the three communication topics (i.e., OSME ¥
Approaches ; OSME. Operatlons Non-OSME Approaches) and thus com-
prised three. separate network analyses. Table 13 presents the-

- flndlngs for the analys1s which 1nvolved the, 216 ‘individuals.

2

';,,'

: 2Note The 32 system members who were not present in the system..f
durlng the time of measuxément were included in this analysis . -

- since during a three-year. time-frame other system members could e
have been in contact w1th these 1nd1v1duals
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o “}NETWORK ANATR 3 RESULTS FOR THREE COMMUNICATION TOPICS

.Commnnlcation Topics v
. OSME/OMEC ; * - Non-OSME/OMEC
"4f0peratioﬁsﬁAyProfessional Topics

e
& 1;8: v ‘
1w Number oﬁ “4 i”'f"j' -
;~”:-r¢pks“ : 1,526 = "7
: :'Perceht Rbciprocategf A L L
4,286 .
: 73,70
Y2 142
B .:w" Qﬁ *' R ) Ly . —
%nInd1V1duals wﬁ%hln th . WHbm a communlcatlon llnk was
indicdted. S %%,4 o |

d -_ g ’ “J» »n 3 - A
'~From the Table 1t canybe seen_that on € ﬁ%e ave_ ge"an 1nd1v1dual

"had hetween 25 and 3§ contacts relatl .toeach of ,the communication
- topiés’y.the most” f; dent comtact involved, OSME/OMEC approaches

s These" data suggest “that Mot~ dﬁl 3did s stem members ‘communicate .

- at -a hlgh rate about OSME appr he d operations, but there was
substantial spill-over o otHer: %%sslonal topits. .- Related to
the type of communlcatlon 11nk Table 13 indicates that nearly. :

" three-quarters of links :§gr communlcatxon topics were unrecip- °

-arocated. This is not. afi »ysual finding since it 'is natire of

‘network -analysis to pro:w;i‘a large number of unreciprocated links .

’ . Jacobson, 1973). More 1mportantly, the

(Fdrace, Richards, ‘Mongg

- level of rec1procat10n 16‘7;) suggests that OS}E was- a system, as ; ‘
~ this §level.is characterlsths of formal organizations (Farace, et.

. al. 973). ‘In past- experleﬁces ‘with thl% procedure, the Evaluators
'z,xrarely found systems Wthh exceeded 27. percent rec1procat10n
@ - - ;ﬂ e '.:ﬁ' T\ g ”4 o 62y '.‘fk'ﬁ . ;/f :
o vt c 4 . . N WA L ’ . L] . i .
ERIC oo T e |
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The res&'ts of. the second analyS1s are presentedAIn‘Table} 4
~.Here, to relterate ~the ‘maximum N was based’ upOn the Hnumbe of
nn : the _
¥ *real N was the number of subjects who returned th unSt onnaire
l and,who had reciprocated contacts. It shoyld: be |
qﬁral .network data using rec1procated 1links: are. fuch, ore re-
le since reciprocated data’ requlre two 1ndependeﬁt con31stent
‘ repogts * As Table 14 indicates,’ the average link:ugt Eength was -
. allghtly abpve .average (i.e. ,vab we' 2) which:is unus al}y# igh for
9 syétems . Moreover, the average mimber’ of 11nks_ er, 1nd&v1dua1 r
f;-wa% qu1te hlgh : - Lo x ;

:\'_' . -‘m b.'i.':- Lo '?‘_ ‘ ) ." " R

RV ,-»s-r~wa o TABLE 14 ,~. | , gg’, | e

Cv e NﬁTWORK ANALYSIS RéSULTs FOR IHREE COMMﬂNIgATIOM TOPICS

e . ",. ;0

qﬁING A DQTA SET OF 184 OSME SYSTEM MEMBERS

AP, T Wk [ _(‘ N ‘ nh N - i
& g S A A ‘ibommunle'atl.cn ToLcs : e,
o R S T OSMEfOMEC ~ ‘OSMEJ@MEC 7.~ Non- OSME/OMEC '
@/ SN oaches 0 erm‘go S *~: Professmnal Topics
. ‘W',.pP? S xn o~
' . N 7ot .
» Maxlmgm N.< ( W : 184 -
TE s B i {,‘* v ) C
; Real N % G w103 ¢
,* .‘.. e ! S
‘ ber of . 1‘p ted . ’
g
S Average Recig‘rocated '. A
ale&ﬁper Izégv ua;‘v-iﬂ 15

AR DTSRRI R .
Méan Li sérength ';.-_L PR 2

’

" Was OS&E a Syhiq@ﬁ One aspec of n twork ana?féls wh1ch d1rect1y
tests "the; hygothesis ‘that. a.s ?@kem xists gives consideration to .
. the. dens;;zggf communifadion. Density is a function of the num-
-+ :ber- of bbg; ed links To. poss;ble 11nks (pos51b1e 11nks— N (N- 1)
TR Teg ] —

-Table 1r glves tl(‘% structure calculatlons for the. various toplgs
- of communicatiohs:- -Th flrst 'row considers the ratio of observed
links to all posslble nks, while the second row considers the ' v
ratio of observed- limks to. all possible connected links (the 1atter
computation of: den31ty is fairer to use in cons1aer1ng systemness
'since it #¢pends on the real N for both .reciprocated and unrecipro--.
cated-data). As Table 15 indicates; with the exception: of® recip-
’rocated data for all possible links, all values were above .10 o
Generally in evaluating systems of th1s size, .07 is considered a g
statlstléell significant F value for system dens1ty . Thus tﬁése~ _
data sugges that OSME was ‘a system : N

\
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LABLE LD

e o R R N
OSME SYSTEM DENSITY --j‘_
_1(- .RATIO OF OBSERVED LINKS TO . POSSIBLE LINKS
OSME/(MEC T OSME/OM‘EC Non—OSME/CMEC ST
-~ Approaches : - Operations - Professional - o
Rec1p. Unrec1p. Rec1p. Unrecip Rec1p Ur_lrec1p.--
_bemsity (ALl . - o 47 U TR T
. POssible Links) -q3 : . 013 X -03 ‘ . .13 -03 ) "..‘.11"
~ “"Density (Onl};_ S T R g
roseible Tinksy 15 G4 16 e
L4

»

An additional test of systemness relates to the questlon of a sys-
tem core, that is, whether or not. an organlzatlon contains a '
highly-ranked group of individuals’ who are accorded informal
status. Table 16 .provides.a breakdown of the average number of K
links and average link strength for OSME system roles, related to .
OSME approaches and operations. The results clearly demonstfate
that those closest to the formal center of the system had the
largest ‘number ‘of contacts. More s1gn1flcant1y, however, was . -;"
“strength and frequency of workshop leader contacts“‘_Agaln these. -
. -data substantlate that OSME was indeed a- system ‘ - -

B TABLE~16 3
. LINKS BY FORMAL ROLE - . -
R S R Y | - |
L4 ) . - ' i S . .. .. .. i . ) ) Q‘@I .
I ‘) '_ S N - L j' X L@ﬂks ' . X Stre'ngt‘n,-
. Ro_le .Approaches Operatlona- Approaches Operations ~Approac‘:hes/0perations
OSME 'Staff . .© 5 . 5 . . . 44.8 _43.2 21 2
'__'-_OMEQ‘,-MemberO ; 7 7 C 17 o 12060 . 1.9 2.0 -
.,..‘ [ Workshop ‘Lealder. ' ﬁ’ 46 | . A o ' ;.;]'.5.3 ';, 12.2 h . 2-0 . » 2-0
. ES e o : o
" (others not 1nc1uded) PR ;? i S \
: [ [ T X . . ,A . s ." ) % v_»v LN l‘u’r:. o | 9 ‘
C . o ._ v N ) e ) e . s o
) - R 91 o
~ ’ o ¢
64 %
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R -+~ . DISCUSSION’ I:
. B ' o R S :

The collective findings which portray’ the nature of OSME as a
system were impressive. They provided convincing evidence that
" NSF funding of this Project did result in a "systems -approach" .
to improving mathematics education on a statewide basis.. More-
over, in light -of certain quality indicators mhich. the litera-
“ture associates with structural and operational effectiweness,
the findings revealed OSME was a very strong system. These
results are 'discussed below as they relate to. the various sys-
tem properties.: . C St S o

tor

Philosophy7'

identity which stressed personal contact, humanism,- grass roots
problem-solving, 'and minimum bureauratic red tape. OSME's cen-
tral staff consistently exemplified this philosophy at all e
levels of the project's operations (granting procedures, monitor-
"ing procedutes, etc.) The result was ia recognizable management
- philosoply which guided the actions 0f system members and which
individualsdin Oregon associated with the Project--an important
aspect offf'sygtemness.". " - - T e ’

" Perhaps t“*mggk,salient features of the OSME philosophy were - °
fts-ppenn%§§' Md flexibility. The literature indicates that )
. these featfdres tend to make temporary systems which are in--
volved in the éhang%
“be noted-ﬂ%atVsyste
require varying levels of flexibility and openness. Thus, “as
~will be discussed later, :the system's. flexible oglentation had
a positive influence 'on some'operatidns,.e.g.;*locaigﬁiOblem
identification’ and granting procedures, but was less‘¢ffective

’ t

forsothers, e.g., monitoring. . - -

procegs more. effective.. However, it must

/
P .o RN

-~

' Goals

The literature on echange suggests thgt inappropriate, ambiguous
. and diffuse goals tend to diminish effectiveness and impede
. change.  OSME goals, however, could never .be described as in-
appropriate, ambiguous or diffuse. ' On the contrary, the goals
‘were rooted in need statements  and recommendations developed by

] . 'l' ) . v “ . . . .
9 Ty " L . ) . N e
N o oo SN ) . *' .

st v . . »
B L .

5 involve complex interactions which may = .. .~



. ;!‘»'?‘.i.‘y,'i-.;“;;::‘ A ‘\ ., o . . @, . ".’ . A /_ 4 "lq
a broad s;!kpgum”df:Qrggoﬁ'edhcatorS} thus they were appropri- - -
‘ate. Tnfaddition, system members clearly understood the in-" =
tents. of the%goalsfand,correctly‘pgrceivedeSME as a service

griented Project. More 'import y, -the goals that were .
emphasized by OSME:were also t! -whieh were personally valued

by system membets. These findings all tend to 'point tocohen-
‘siv?neSS;an'attribute which' is associated.with a healthy system.
" An interesting finding that merits comment is the apparent in- ¢
- congruency of system members! emphasis on the goal related to .
the ‘improvement of student cognitive skills and OSME's lack of " |
emphasis on this goal.  While this might be constried as . a :
-serious discrepancy by some, the writers feel that "this is a’
- common, phenomenon. It is often. the case. that large scale del-

5 ivery systems which have teachers as their primary target . =

~ group do not emphasize student outcomes as a direct oufput of =
their efforts. Users of these delivery systems, however, - such

~ as teachers and administrators who are faced with student .
accountability issues on a daily basis are morgrlikelym;gmkegp”;"”
in mind the question of student impact. Since Project training '

~activities consistently emphasized certain- types of instruction-.
al approaches for studedts, there was strong reason for system

- members to feel that the ‘improvement. of student performance

~was -an OSME. goal. SRR

The findings;alsb,xevealed’positive-reséonses_regarding system
members' perceptions of goal attainment .+ Thus on a system
‘level, positive  attitudes were operabting about:DSME's perfor-
.marice related to goal achievement. .Considering ‘the- fact that .
~ the system members consisted of close to 200, ‘of- the leading = -
 mathematics educators-in the state, one can conclude that the ot
‘~system was-‘viewed in Oregon'aiya cr¥dible, effective, and accep- f
table mechanism for improving mathematics education. o
c . ... A Structure

¢, D T T
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In reviewing the findings related to the OSME st:uctureg7gg is.-
clear that the system wag- reasonably well integrdted from?both

‘an agency- as .well as system member perspective, that the system
‘was. flexible and -open, “and that the; core staff possessed per-
-sonality traits which are associated with ‘good leadership.
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_ystem Integratlon R . ‘ T

The . relatlonshlp of ECC OMSI and OSME the relatlonshlp of

' external agencies with 1nternal structuren and the affiliation .-

a‘of system members with structural ‘parts-.can be. considered
positive dimensions of OSME functioning. .On the other hand,

‘however, the relatlonshlp between OSME and OMEC and betWeen TR -

~and OSME can be considered somewhat negatlve d1mens1ons of the
system structure o , o - S i

. .vl‘

ECC' OMSI; and OSME The roles played by ECC OMSI and OSME
-w1th Tespect to fiscal administration were very well 1ntegrated

"with the system. At-the Project outset, the need for an estab-

lished¥fiscal’ agency to administer: PrOJect funds was ‘a. major
consideration which influenced system structure. -ECC Pprovided
“an ex1st1ng ‘structural mechanlsm which could function as the -
grant recipient. in the state. OMSI was selected as the active.
fiscal agent. In retrospéct, the choice of OMSI had. a positive
effect on structural relatlonshlps assoc1ated with fiscal . '
~r~~p011c1es ‘and procedures. ' This respected independent ‘agency’
. provided fiscal accountability as well as flexibility and-
b neutrality in the disbursement .of Project funds. OSME thus
recognized and avoided some of the drawbacks that might have
accurred if fiscal administration had been associated with
“‘agencies such as the State ‘Department of Education or a univer-
sity. . The writers comsider the implications of OSME fiscal
arrangements 1mportant for qu\;tlons of future’ repllcablllty

‘Integratlon of External Agenc1es with Interdéd Components“ The_
results Indicated that the scope of OSME integration with
agencies outside of its internal structure was extensive. Link-
_ages were established with almost -every .agency in' the.state that
“played some role in mathematics education. Moreover, the
~ linkages influenced how the.agencies'functioned: relative to 4 -
- mathematics education., For example, ‘at the State Department
Level, the Math Spec1a11st was able to broaden his‘'rele with =~ *
school districts in thegstate as a result of the cadre of math-
ematics leaders create through the Project. .Professional or-

WA

- ganizations sugh as OCTM, OCCE, and TOTOM grew and flourished as "

a result of th
gcolleges and
and- many - mod; ield their preservice and inservice programs for
teachers as artesult of this involvement. Thus, it can be] *
_concluded that OSME was stiucturally integrated "with major

ir associatidn w1th OSME. - Flnally, all major.-

'efagenc1es andkrnstltutlons ‘associated with mathematics ‘education *

in the state., This level of integration is significant. It

. reflects a broad representation, suggests a};lgh level of system'

'credlblllty and dembnstrates the potentlal or the contlnuance,
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of Projeét-feiated activities after,fhe‘térmiﬁationqu.funding{ ,

} R ¥ o
System Member -Integration with Structuril Parts. . Another . =
finding which merits discussion relates to the degree of-system
-member integration with variols -agencies/institutions in - the
.. system. As the data revealed, close to 50 percent of all "~
. System members’ indicated an association with seyven of the eight *
agencies/institutions which were-linked;, to the-Project: system
" (exclusive of colleges and .universitigs) . ~Moreover, over 80
_percent indicated an- association with ®MEC, OCTM, and the State '
Department ‘of Education; the - three major' agencies through which -
K~-program}improvement on'a'éfqtewide"BasiS>could§haye‘takéq,place'.";

~over the past five years..
' {The integration of individuals indicates” a high level-of system,

cohesiveness. ' Thus, not only.did \OSME achieve, integration
.. ~among the .internal and-eggerpalistrpctural<parts, budt. also . *
~among individuals' interacting with thaistructural,parts.'v U

. . H
‘°‘ i

- .OMEC ‘arrd OSME., Thé data revealed that while at the outset of -
the Project, the functions of OMEC as. the governinggpolicy- —
.- making:body. were well integrated with the, functions of OSME .
* . as the agency which carried out-policies and. procedures, ‘as-'the-
. Project progressed, OMEC's role became increasingly’ diffuysed’ :. .
. ‘Essentially, OMEC's-role changed-from one of.invelved decision-.
making to one of concurren .,»It_shppldsbeéngted,,hOWeVer,-thaqj
" this type of..shift is not unusual in-a temporary system where
» ~ balance of powér is .a phenomenon that. is’highly sensitive tQV' )
situational constraints and personality factors. I oo
' L ¥

vOSME's‘growth of power has;influéﬁced-byxtheTfa¢t'thathMEqiﬁéﬁtf;ﬂ

.bers had other full time .job and. could not devote extensive i
personal time to reviewing Pfoject.prqp9§§ls. An adage tells. -
us. that knowledge is power, .and OMEC was ydependent -upon, the .-
recommendations and judgments' of OSME éta,fﬂWhofhad,becomé'mbst L
-« familiar with the local Projects seéking;”‘ﬁding.approval.s*=Qgﬁ_uﬁ
. P T . . N -t A . " T .
In addition, both OMEC and OSME. members -higd#emerged?from atras |
dition of strong relationships among mathematics educators-in ;
the state.” They were cblleagug§,apd<frieﬁds,,andgthefsxétem_
brought them together with a renewed sensé of' pwibos oM RIS
. ‘thus.operatéd on: thé basis of truét“dﬁdﬂréépéCQW%g?}thejcompefﬁ;[
«. tence of the OSME staff. -ltfis.theréﬁore,Hoﬁlsurprising that .
OSME's’ decision-making power could gradually ipcrease with = -
littLe‘initial=reaction5£f6m;QMEC T P ST
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-Thé’stnonggleadership;stylejdfcthefSystém Direqtoi§ZGéﬂéfMaiérgﬁf
-also '%e"lp.ehd to 'shift the b&}ance of power teo thef'ope;;a’,t‘iong_]h”;'f
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 (OSME) rather than t Ppolicy (OMEC) level of management struc-°

ﬂ’ture,;leximately;[p iipy'Was'fpaﬁulated»at:thefoperatiOnalf.
~level. It should be/noted ‘that fhe -

e -influence of thé Director
. was a functional aSpecf.df .decision-making in OSME. In temp~ .
" orary systems where thkre-is.a.tendency toward egalitarian -
.views; a single person's influence can be substantial. % Uptil-.
~ that influence creates a CIeirrprOVen StryctUre, productive
~work.doés not occur. - Y . o
‘Unfortunately, OMBC's gradual detachment from what was. per- .
céived as: real decision- aking-powér,resulted,in[disSatisfaCE;. S
tion among some members of the mathematic -comunity: in Oregon* = -
. regarding the future of system-type activities in the state. " . -
‘Some feel ‘that OMEC should continue to function.as a represen: . '
~tative policy-making body to.guide the extension’ of systém - - .-
related-strategies. : Therefore, these'membe¥s do not support' -
‘the Math Learning Certer --.a recently formed non-profit or-
ganiZatiOﬁ-creat?d throﬁgh;OSME‘staff‘eﬁfprts}asja.potential-,. -
- vehicle for.continuing some system activities -after the "termin- -
ation of NSF funding. ' Thus,, the breakdoyn of system integration -
- ..between OMHC and OSME- could have d&ugegative influence on future

. program improvement efforts in mathematics education.

'ﬁgggarding.this aspect of system integration, the writers feel

% that §ystem;planne;3»who_hgﬁb'toioperatg:on-arpersonalizéd,..; -,
wflexible basis, should not n#kate the value.of some foirmalized
~mechanigms of checks and balances. These keep the parts of a .
U systém in harmony. Formalized processes which provide for rec-. -
' -ognized transfers of authority can contribute to-the structural * -
'tintégrétionjof:eVen the;most informal system. . -~ -'". . - .
IR and :0SME. Feedback is an important ingredient of a viable °
w:§yspem¢”.Th£$ function is most often carried out by an"evaluation
.~ #unit),’ and should be integrated with the various .levels of decision- .

making that are needed to manage ‘the gystetm effectively. A

. variety of findings clearly indicated that the,systemFS'evaluépion" 

-%component;became less-integrated into the maihstream of the
“. system as ‘Project activi;i%s,progressed.'7{ e ‘ :
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: R BRI UNA
The relatlonshlp between TR and OSME was not: unrque Communlca-"
tion gaps between- evaluators and Project’ staff gre: common in : o
Project evaluations.. Yet, ‘the relationshlp is.’ Illustratlve of 7»35
“how. evaluatioh .efforts los%,focus : ‘the dlalogue cohcernlng ‘

: evaluatlon 1ntents~1s amb1guou9 R v LA

e g i L : ..,', ) . ’_',)..B
In summary, “the, lack of a well deflned evaluatlon plan -as. wellk” _
as the lack 'of clear mandates from NSF or, OSNE ¢egard1ngyeval-.f f-”
~'Pat§§§ ‘set’ the stage for weak system, integrafibn with: t"\q o
evaltdatiion agency: Ultlmately, ‘this: reduced ‘the intern; beeleed—,
“back mechanism to more of a reportlng functlon than a.dec1$fbn- A
maklng functlon whlch could brlng about correctlve change 1n~

the system o L T O I IE

Structural Qpenness l7”7.i

[ o ) o Lo ":.""-‘
. e . .

Reference has been made throughout thlS report to. the flex1ble =
and “open nature of .0SME and the fact that the lrterature e
.associates these qualities with: system effectiweness ... In;térms L
—of-structure,, the fhndlngs also suggested that OSME was? ‘
and flexlble SR @£ CLE AR, e;"[mjf'

4
70ne aspect of oRenness~re1ates to the roles of agencLes ad%
A 1nst1tutlons “The~data showed ‘that“within OSME, sdch roles e
/ gere not- rlgldly defined; ,rather, they. ‘emanated from: tHe: matufe 'fiq

d’level of: part1c1patlon that the agenc1es/1nst1tutlons chose

“ The open evolving quality allowed,agencles/lnstltutlons -to grow-v~ _
-apd:change ‘within ‘themselves as a jyesult of - partlclpatlon in p,1=4§;-
¢ the" PrOJect " For example rev1516ns ‘were made’ in thggpresérv1ce k
. programs of certain” maJor colleges .and universities caiise of %% - -

PrOJect 1nvolvement < Also;, the rple oft-the. Math Spec.'laﬁg at. e i

' the State. Department of Educatlon was affected posltlg . ¥ Sl s

the ProJect S ,* ‘ S - I “""“

\»; - . R
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A second aspect of structural'@penness relates tolthe roles of"
. individuals within OSME. - Thé hfta revealed ‘that .the: .Project’

‘aliowed system mémbers: to: ‘Erow - ln a way-. that was congruent w1th Lt

-.their ‘professional” needsyandalnt_ ests. Speclflcally, 19&1v- EE
" ‘iduals from- dlfferent3mducat onaTl: backgrounds and profess10nal

fa,ﬁzon w1th prOJect act1v1tres e
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" Leadership Qualities .

- In viewing a.system such as OSME, one must raise the question
.of-whether the system could work without the particular indiv-
~ iduals who were responsible for leading the .Project. The focus,
however, should not be on the individuals themselves, but on -the
' qualities they represent. The literature "infotms us that sys-.,
. tems which are concerned with innovation and change operate more .
effectively if leaders are perceived ‘as competent,- self-directed,
trustworthy, open, and sensitive to the needs and interests of
others. These qualities certainly characterized the OSME Direc-
tor as well as the central staff, and OSME “must be judged effec-
tively in this respect. The implications for future system
planners is that these leadership qualities may be necessary flor
success. : . : .

Approach to ﬁathematics Education . _ ‘
‘4 L ' ¢
While OSME was cenceptualized as a comprehensive statewide

systems approach,at the actjvity level, the r#ésults showed that
it was.not open t&‘ill learning alternatives. Specifically, ‘the

Project's delivery "@stem. was strongly tied to a developmental
activity-based prob¥gp-solving approach to mathematics education .
to the exclusion of other approaches. While this orientation
provided a clear focus for integrating a gredt range of Project-
“sponsored activities, it also provided.implicit standards for the
selection and rejeétion of individual projects. S B

It is not the purpose of this evaluation to make judgments about
the particular approach to mathematics education which was pro-
pagated by the Project. ' There are many mathematics educators %
who would applaud this orientation, and’ there are others who =
would take isgue with"it. However, it must be noted that the )
Project's ties to a partjcular approach exertegd a positive influ-
- ence for the most part. -, ‘ ; T .

. . T _
On the positive side, OSME's commitment to the developmeéntal
approach provided-a common language- and a common educational

_perspective for system participants. This 'established a strong
‘thrust for improving mathematics education-in Oregon based upon
s unifiéd view of how children learn. The evaluation findings
provided evidence thanbthis apprbaCh.was-consf%tentlytarticulaf-
ted through Project publications as well asgfhrough.the'devéiop- N
mental nature of teacher trairmrirtg activitie&. . e C

D ‘' ‘




The eentral Project-staff was ‘committed to&the conceptual ap-
‘proach and was able on a persohal basis to communicate this
orientation to the field. Moreovgr, the mathematics "leaders"
who emerged as a result of participation in Project activities
also carried the message to school districts: throughout the
State. Whether one examines the basis of preservice or inser-
QJVlce courses offered through colleges, regional workshops of-
fered for local school districts, resource centers established
at the. college or local level, or classroom demonstrations by
circuit- r1d1ng math- speC1a113ts one finds the same theoretical
foundation.  Even activities offered through the computer com-
ponent reflected an experimental problem-solving emphasis.
However,:- it must be recognized that the approach was not trans:
lated into a K-12 dewelopmental sequence. Nor .did the Project
.emphasize the establishment of evaluation procedures at the
local level to test the eff1c1ency of this approach in actual
classroom situations. : ‘ "

OSME s commitment to a single or1entat10n did limit ‘particip
tion in the system in that it influenced the acceptance or rﬂ-
.jection of proposals. Moreover, in terms of replicability in
another state, commitment to a 31ng1e educational approach which
. stands untested in terms of its efficacy for widely varying.stu-
dent populatlons might represent an unacceptable mechanlsm of )q
reform. : . , _ - : ' R

¥ ’

Activities

Organization and Scope : - ;:'_‘.* o -,

With respect to act1v1ty organlzatlon OSME funded programs .in
five general areas: Elementary, Secondary arid College Curricula,
Computer Science, Leadership, and Communications. Of these; pro-'
"jects focused at the (including leadership) elerentary. level -
received the greatest concentration of resources and appear to
" have had the greatest 1nvolvement from the mathematlcs communlty
in-the state. o ) o : .
jThe component structﬁ;e provided a relevant basls for organl-'
zing projects, but-for the Leadership Component. partlcularly,
~ the organizational scheme was not so clear. Leadership projects
.were not easily distinguishable from the projects within the
Elementary, Secondary, and Computer Science Comportents’ which
. emphas;zed the development of -leaders: Also, the Circuit Rider
Projects of the Leadership Component: could easrly have been sub-
sumed. un(er the Elementary Component. .Thus, in terms of expor-
tability,” the Leadershlp Component may be an overlapplng and .
unnecessary element in the component structure. : ..

©




"Component project activities were consistent with the Project'§
overall goals as Well ds component sub-goals. .In terms of |

specific component project activities, several observations can
be made. The Project staff attempted to optimize both breadth
' and depth in its training and developmental efforts. Its ex-
Jtensive program of workshops and insérvice courses produced

a large number of teachers with exposure to the OSME philosophy

and its associated math learning constructs. o

Specifically, the Project directly reached 61 percent of Oregon's¢e
" ¢lementary teachers and 71 percent of the State's secondary
mathematics teachers. The indirect fallout from this population
“may also have influenced gangqother teachers in the State. At

the same time, OSME provi ncentrated leadership opportun-
ities for individuals whq'displayed'leadership potential. One

of the long term outcomes.of the project may well be the informal
opinion leadership which this group can generate in the\state.

) . : : . i

L]

Satisfaction ' vl

System members felt ngy positive about their participation

in Project activitie’si( Their responses indicated that they

felt the activities met their expectations, were relevant to
their needs, were applicable to their professional work situa-
tions, and had led to expanded communication with other profes-
sionals. These responses confirméd the results of the n
stufflebeam/Bunda survey related to the same scale items. ‘

. Procedures . ‘ \\

At the procedural level, OSME was characterized by a problem- .
solving perspective rather than an RD&D perspective. As a .
result of this orientation, OSME  stressed self-help, and sought
to establish’a climate that was conducive to the sharing of
ideas. 1In light of this perspective, a number of observations
can be made related to local problem identification, granting

procedures, and monitoring procedures.

" Loeal Problem“Identificétion

It was evident from ‘the findings that the strategies that the
OSME staff used in identifying problems were consistent with the-’
operational philosophy which stressed informality, cooperative-
ness, and a ''grass roots" approach™ These strategies, as
indicated pyeviaously, were both proactive and reactive, and

seem commendable from several respeets. .

2
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In terms of the proactive stance, by traveling extensfvely *
throughout the stafe and discussing mathematics education with
teachers, administrators, and the like, the OSME staff was .able
_ to reach many districts and teachers who normally might not have
f_taken'advantage*@f the Projegct. Particularly in the, outlying
districts, where one room school houses are the norm rather than
the exception, it is unlikely that a formalized non-personal!
process of problem identification would have regulted in similar
' coverage. Even in the more geographically a e areas,
the proactive process seemed to broaden the f project-

~funding

' Related to the reactive strategy of vesting
- gification in individual. teachers, OSME was a et ''grass
reoots" problems directly addressed by those who o deal with
the problems.. Moreover, the reliance on indivi nput from
teachers seemed to function as an informal rewar tem by "
. acknowledging the 'professional judgment" .of teachers.

While the personalized grass-roots nature of proﬁ‘em/identifiba—
tion appears to have broadened district and teaclie participa-.
tion, certain issues have to be raised when consiggring
exportability. A proactive needs sensing strate equires a.
staff which 'is not only well versed in specific content areas,

- but also skilled in communication and problem solving techniques.
The OSME staff fortunately possessed these skills. The success-
ful implementation of the problem jdentification strategy in
other states would require similar levels of competence and
commi tment. ' ' ‘

»
,

With respect to the reactive strategy, the nature of the OSME
Project limited "needs" to the content -area of mathematics.
Within this single. content &cope,/an informal needs assessment -~
by teachers or administrators wa probably as accurate as a "
formalized process. . ’ - : ‘

Granting Procedures

a

2

" OSME granting procedures were uncomplicated and were designed to
be responsive to participants in the system. . The pre-proposal
discussion of ideas coupled with the short written 'proposal"
minimized the amount of red-tape in the funding process and re-
sulted in -a quick turnaround time between submission and
funding. ' : : '

Moreover, the process encouraged an equitable distribﬁﬁion of
~monies since districts which lacked personnel with proposal
writing skills could gpply for and subsequently. receive funds. -

While on the surface the procedures seemed Qery informal, there-
were implicit criteria which ensured a congruency between local
project activities and OSME concerns. ,

74 '
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The staff was also fairly insistent that ideas be approved only
if they had local district support. In some cases lacal funds ..
were used in conjunction with OSME funds at the start of projects.
More importantly, in certain’instances, local funds have R
‘maintained projects after the termination of OSME fynding. Un- ‘
fortunately, it was not possible to determine precise figures :
concerning the number of local projects assimilated into district
programs due to the lack -of records on these projects and the
costliness of contacting all of the projects to obtain documen-,
tation data at this time. - :
Related to the issue of exportability, an informal and person-
alized granting process requires that system participants as
well: as the prime funding agency have confidence .in the integrity
of the decision process. In this tase, confidence in the oo
granting recommendations made by the OSME central staff was
essential., There were times when members of the advisory group
(OMEC) questioned certain granting decisions; but, fok' the most
 part, confrontations were rare because individudls "had a sense
'of trust about the staff'". Given another setting with differ- ..
ent personality types, it is not so clear that the results ° ‘
would be the same. However, it must be stressed that in exam-
ining the advantages of the process in'light of possible disad- =
vantages, it would appear that the granting process was indeed
effective and could be exported. - .

»

) »
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Monitoring Procedures

Key elements in the flow of Project management are the monitoring .
procedures which provide for documentation, accountability,

and an accurate assessment of impact. Mention has already been

made regarding the lack of integration between the Project

and its evaluation component. Related to this, the monitoring

procedures implemented by the Projett staff were inadequate.
While a personalized informal apprpach may be an effective :
strategy with respect to local problem identification and grant- -

"ing procedures, it diid create monitoring and evaluation 'problems..

_ Accountability may not have loomed as a problem in the internal ~
operation of a Project with strong leadership. . However, the _
non-existence of individual project records and local impact’ data

- impedes ‘a true assessment of OSME's accomplishments. There is’ g
much that will never be known about projects that were implemented®,
at the local level, and it is the type. of data that is much too '

" costly to gather on a retrospective basis. In addition to this, ‘
the individuals who served as project leaders at the local Tevel
never acquired the monitoring skills that might have helped them
assess their own efforts nor did they benefit from evaluative
findings that might have erhanced their programs. '
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Rewards and Saﬁctions
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_ Systems managers usually }egbgnize the need to build.a mechanism -
of rewards and sanctions for system members in order to-motivate
participation. The|findings indicated-that 0SME--operated on the
principle that rewards are more motivating than sanctiong. = '’
These rewards consisted of grants, professional recognition, and

_ opportunities to furiction as-leaders: The absénce: of sanctions -
within the sSystem wds consistéent with operational procedures -
which valued people| acknowledged their ideas, and encouraged - -

. their growth. This/lis also consistent with reséarch findings - .
which emphasize tgz/importénce;of positive reinforcements as
motivational factofs in systems or organizations.. The writers.

' thus conclude that OSME madé provisions for a rewards .structure
that was 'powerful in providing incentives for educators. to be-
come involved in system activities. L ‘ - o

) ; S . ! .
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Communication and Systemness, -

i Tee

. ‘Communication is one of the most ‘important" dimensions of a ?~\§ ,
" system's propeérties and is a critical aspect of evaludting the
extent to which a systent actually exists. OSME efiphasize pefj
- sonalized communication modes; a ‘findimg which' was 'gonsister}tq~
with the philosophical orientation,offthe system, and anbtheér® - -
indication of cohesiveness. Most imprQSSive,'howevgr,:was.thé '
" remarkable level of communication that ‘existed among .system: "
members. Communication chafinels developéd among:indjviduals
who normally might have been sepayated By-threir professional
roles, i.e., universityAprofessoyéfand'1oca1'school district
‘personnel. - The‘'data also indicated that not.only did these in-’
dividuals communicate at a high rate about OSME educational
approaches and operational procedures, but there was substantial”
'spill over into other préfessional topics. Thus, collaborative
information sharing which cut across professional roles gnd was .
inclusive of a variety of professional topics was an important
and positive -characteristic of OSME. Moreover, commupg.cation -
among a central: core of individuals who functioned. as ¥nformal .
opinion leaders.in the system was especiglly strong. - This
finding is pertinent in that these communication links may have =«
long lasting effects upon future interactions among leading : '
mathematics educators in the State. :In conclusion, the findings
.telated to communication in OSME particularly substantiate ‘the.
.-achievement of  a dynamic systems approach to improving mathe- -’

,matics education in the State of Oregon.
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" Teacher® Survey
v .

o
Py

Purgoée .

The/Téacher‘Survey was the.pfimary déta‘source‘for méaSuring
OSME's. impact upon teachers. The specific variables assessed
included: a) teacher skills and b) ;eacher classroom practices.

4
}

v v
)

[

4

—

Sample . y
The sampling design for determiming impact upon' OSME teachers
-was strongly, and perhaps negatively, influenced by two factors.
‘First, the Evaluation Staff was con ronted with the difficulty of
_identifying a ''true" ‘control group.. OSME had beenin existence.

‘ for five years, and during that time was the'subjiat of consider-
able discussion within. the Oregon. educational unity. It
"tould not be assumed, therefore; that an upcontaminated control
group was present among Oregon mathematics teachers, particularly
at the grade levels of interest. = S : ‘ //
Second, -the Evaluation staff was ,faced with an inability to ran-

«domly sample either gdistricts or teachers with the entire math-
.ematics teaching population as the sample pool. -A key element of
the OSME program.was the identification of mathematics leaders. or
“math enthusiasts" (individuals who enjoyed mathematics and could
.Yead future efforts to improve mathematics, education) as target$
for developmental effort§. Using random methods there was a high
probability of failing to incorporate these 'individuals in the
subject pool. o b - -

Because of these factors, the Evaluation Team made ceytain sampl-

ing decisions. First, given the random sampling constraint, the

Fvaluators asked the OSME staff to identify 30 districts as well as
cchéols within the districts where they perceived the possibility:
of impact. in elementaryteducation,'computer'education, and math
for the uninvolved. Their perceptions of impact were to be based
upon the number of OSME "exposed teachers in the district and
upon a belief that O3ME-type instructional activities were being
implemented. From the list of 30 districts, the Evaluators selec-
ted nine divided among the three areas of ‘impact (elementary edu-
cation, computer and math for the uninvolved). ‘Within each'dis-
trict, impact schqols were also identified; "comparison" schools
were then selected on a random basis from schools within the nine
‘districts which were not identified as "impact' schools by the
0SME staff. Table 17 contains specific information related to

- district and school selection. The table shows that 49 different
schools were used-in the study, with elementary schools outrwmber-

ing math for the uninvolved and computer.

N

oz
S




T e  TABLE 17 . - o,

el

' DISTRICTS AND SCHOOLS USED TO MEASURE IMPACT '\

OF ELEMENTARY, MATH FOR THE .UNINVOLVED, |
~ _AND COMPUTER PROGRAMS =~ - . I

o~

Areéé of Program Impact -- Number of Schools \

rDistfigt Elementary Math for the Uninvolved | ComEuEer
.ngﬁédsg v oL 6

. o .
.Klamath Falls 6
.Albany - " ' " . . » 3 !
.Sélem - | | _ 'w l“‘ -gé o ‘
.Meaford i » o - :3_ ™~ - ‘_ © .
.’Ashland . o - .. ' : ‘7' e
5Leban6n= “"»i _ : o | ‘N - : 2 . ﬁ?u

h .Eugene
.Nortﬁ Ciack;mas 6 '
TOTAL RL

v ~ .aJ

- A second decision related to the sampling plan involved the question
of a control group. ' As discussed earlier it could not be assumed -
that identified schools presented an uncontaminated comparison group.
Thus, for comparison purposes, the Teacher Survey included a parti-
cipation variable whereby respondents could be classified according
to whether or not they had ever participated in an OSME workshop.
The variable was a yes/no response to the question, ""Have ,you ever
participated in an OSME workshop or inservice course?" :
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Descriptioﬁ of Teacher Sample. All mathematics teachers erm\thé' '
%9 schools within_the nine districts were administered the survey

¢ 3
.(N = 300). Two'hundred and nifity-three (293) or 97.6 percent re- *
sponded. A categorization af respondents according to program ‘ )
component is found in Table 18. ’ ' |
TABLE 18 .~ ‘
. RESPONDENTS TO TEACHER SURVEY )
S . CATEGORIZED- ACCORDING TO PROGRAM COMPONENT
. . _ ,
! . .
Program Component ' N - % of Sample
' ’Elernehﬁary | 191 : 65% :
" Makh for the Ur{involved 62 B oz T
Computef_' ' - a 40 , : S 14%
TOTAL 293 - 100%
’ L4
: The‘relatively sparse number of math for the uninvolved (MAUN) )
respondents and computer respondents reflected the OSME program
. emphasis at the elementary level as well as.the difficulty of
identifying affecEed teachers for the computer. and math for the <

uninvolved areas. »

Impact ‘and Compirison Groups. A classification of "'respondents accor-

" ding to whether or not they had participated in OSME-workshops is
shown in Table 19 for all three-program components. o ’

4

As noted before, the Participation variable was generally.the var-
iable used to.split the teacher sample for comparison purposes.
Fortunately, Table 19 indicates a near even distributjon in the
MAUN and»coﬁﬁuter“groups where the overall N was small. ’

With respect to the extent of participation, the teachers»with%P o
al]l three components spent an average of 12 days in training. o

R |
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TABLE Y9 /. A
NUMBER OF PARTICIPANTS AND NONPARTICIPANTS IN OSME,
» . ~‘ .' . o - i . ‘ . -
' WORKSHOPS, ACCORDING TO PROGRAM COMPONENT .

. ‘A. - .‘ | | | | ! | o '_'\\;
Participation . ' ; ' 4 e e “
Variable ?otallN j : Q}ementarf ,.r*MAUN . _Computer

Participants 111 (%) 63 @) § 308D as.asm o °
: . . o b o L e R .
Nonparticipants ' 167 (57%) 115 (60%) “3T(50%), %1 (53%)

‘Missing? Cosdsy T L w(m sren slrem
tetal . 293 el | . e ok A

-

." - 8This refers to individuqls'who'did noE'regpdnh'ﬁo'thé pafticipation item.

Lg%trﬁmeht Development . o LA
- — . s ¢ . w N
Several Procedures were undertaken in the ‘construction of the Teacheg
Survey. : T ) ' ’ ) :
"+ First, the Evalugtors content -analyzed a variéty of OSME
,0"doquments gpd transcripts of onsite interviews to gener- |
. ate the pretise language for the instrument, -as well as.

to frame questions’in terms relévant-to OSME program . | C
efforts; ' oo T -
 Second, ,a draft version of the|Survey was submit-. ™. = = °

ted to the Evaluation Review Panel for comments and sug- R

" gestions; revisions were %Pcor”orated through group cgﬁsensus;

' . . ) Y | o
as pilot tested with a sam-
determine ‘appropriateness ..

as response time; and,

Third, the rev séafinstrument
.ple of-OSME teachers (N=8)'to
of, Langlage anp content as ‘wel

Finally, the instrument, as,submitted‘to the Office of’
Management and Budget?¥ B) for approval; certain changes:
~were made as a result of OMB suggestions. - :

The (approved version of the ?éacher'Survey'(OMB—Apprbval.# 99;378006)
consisted of seNeral;scales as. follows: _— - . :

5 o ) : : p
T
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Math Scales -- Two scales were used to evaluate teacher
skills and classroom practices. The scales werecomprised
of 23, five-point Likert-type items. In Tables .20 and.. _
21 an appropriate label and explanation”are’provided'for},_
each of the math scale variables. Table 20 presents the

‘math scale variables related to. téacher skills. "For -

these variables, respondents’ were asked to rate themselves

‘Slightly Skilled, or Not at All Skilled. (

as being: Highly Skilled, Quite Skilled, Somewhat_Skilled,

A

The mext set of items were designed to meésure'teacher's

‘actual application of certain classroom practices as an

‘estimated frequency. These items were adapted from items.’

‘used in.a Teaching Research Survey (Haladyna, 1975).. -

Respondents were asked to - indicate whether they used a
particular technique: Daily, Several Times a Week, Once

.a Week, Less:Than Once a Week, or Never. This set of

variables is presented in Table.21.

“'A factor analysis was performed on the Math Scales using
_a principal components analysis with Varimax rotation and

Kaiser Normalization. ~Four factors emerged -- one consis-

ting of computer scales,.a second consisting of teaching
strategies, a third related to learning centers, and the
fourth related to the use of computers. Appendix C pre-
sents the factor loading for specific variables onh the
Math Scales; in addition,~intercorrelation matrices for'
the variables for each program component are found in
Appendix C. ‘ : - - M '

Participation Scales -- Teachers were classified into

‘exposure and nonexposure to OSME groups based upon their -

. survey

Other items requested certain descriptive -data and infor--

responses to workshop participation (PARTIC variable).
Additngal participation variables were listed on the

s binary choices as to whether or not a. respon-
dent received one or more of the..rewards available to
OSME teachers. ke |

mation related to association with statewide mathematics .
agencies. . : '

Procedures

Teacher

d in April 1978, by a trained on-

survey data were gathere

site collector. Prior to distributing the Survey in the targeted .

school,

the Evaluators met with people from each of the nine

school distr cts to obtain necessary clearances. , L

ol _11'0‘
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o / TABLE 20 ° ' o
. TEACHER SKILL VARIABLES -

v ’ : A [
.
‘o

. (.
.= . . . o ©B

MATHLAB: Teaching Mathematics through a math lab'apﬁroééh. Thé Math-Lab ap~
, " proach .was promoted by OSME as a way of providing students with
‘ direct gxperiencés in manipulatives and problem-solving activitie§
' 'emphasizing the utility of mathematics in daily life. ' o

SELFDEV:. Developing self-made mathematics instructionial materials. Through
".inservice course, OSME math leaders emphasized .the importance of
teacher-developed instructional aids. = - S i
; . " . - . f . . - © oy .
PROBSOL: Evaluating students through probiém—solving methods. OSME staff
' attempted to train teachers- to use problem solving techniques in.
evaluating student behavior. SR T :

. ‘ ’ \

DIVERSE: Making use of ‘a great'divérsitz of mathemaiicé.téaching maferial§.
. _OSME staff indicated that variation was the 'spice’ of mathematical ~

life: They emphasized in,theif_training; the need for teachers to,
use individualized approaches which provided tailored solutions to .
the needs of particular® students. - : c .

-

’
>

MATFIND: Identifxihg general or remedial mathematics materials and methods.
» " This gcale measures a teacher's perceived ability to find apptopri-

ate materials for motivating the involvement of students who are . .
placed. in remedial or general mathematicQ\classes. Y,
s : ‘

: 'LEA&NC:‘ Setting® "mathematics learning cenﬁers. »OSME Eiained teachers to
' - establight mathematics learning centers which could function as both

a resog;ce\gen;er where material were stored, and an instructional
I area for students. ' W , -

an.

.

PERSONL:" Individualhéed Instruction in Mathematics.’ Based on the analysis
X o 7 ?f.OSME'phinéophical'and operational objectives, individualizing
' .‘ nstruction was the central premise from which all instructional
3 . modalities seemed to stem. T -

CAMES: '  Using models
- mathematics. .This was another key OSME objective. It gelated dir-
N » - ectly-to individualizingscurriculym and to the objﬁgti of provi-~
ding -students with real-life problem sqlving,bpportudﬂtf@g.

CALCU: - Using electronic calculators as teaching devices. In emphasizing
the importance of the calculator to mathematical tratning, OSME
B staff emphasized that real math literacy requires an understanding
- of the calculator, its functions and its operational modes. ¥ !

: ' o . -
COMPUTER: Making use of computer applications in mathematics Instruction.
This is a-+scale of particular interest to the computer oriented
OSME programs. p “ . ‘

)

COMPMAT: Using computer related {nstructional material. This;variable both
follows from and extends the previous two. This scale ra’ses the
. 1issue of not only the applicability of machines to mathematical pro-
. blem solving, but the use of computer related materials.

¢ COMEQU: - Using computer equipment in the mathematics instructional‘érbgram.
' : This scale measures the skill ‘teachers have in the actual "hands»on"
use of computer hardware in math programs. |

~ BASIC: Using a programming laﬁguage such as BASIC, FORTRAN, or FOCAL. This
] . i ‘scale measures teacher skill at training students in software language.
Q . '. . . v N ) ' '
WJ:EEE ‘ ' . b ) 11° ’ ‘
= A e

B a7 .



. TABLE 21 S
| © VARIABLES FOR CLASSROOM PRACTICES .
. . ! _:? ’ N - . - . . ;
A '. ' . o Q‘ . : . . i . ?g
‘X' o . . ‘ _

S . . i k]
" M +

T.

- 1 .

' NORML: - Do seatwork using commercially-prepared materials such as handouts or
. workbooks. This is-a negative item. OSME emphasized smobility and

" tried to minimize constraint on student.1earning.strategies. The tea-

- cher was expected to attend to individual student needs rather than’

“allow the -material to dq'the’work,of teaching. . «

_PROJECT: . Work on projects that may take. several days to complete and may invol- -
ve one or more.students. -This is 2 correlate .of both the concept of
self-made instructional materials and using the math lab approach. The
. OSME student was encouraged to take on problems which. extended over a
period of time and involved more than one person. o

“
\

‘MAGAME:' .Use'matﬁ games. 'This measures the frequencyiwith which' teachers use
I the.math"gaﬁe approach. S ' T i
[ v !

CENTERS: Work at 1earn1ng'cehter§a This variable was designed to measure the -
o degree to which students work at learning centers. A

HMMADE:'f'Usé‘teécher-made instructional materials. This variable is the behav-
E jor indicator for SELFDEV. - : .

Ld

.

: ; : : o , . oo
CALCU2: Usd electronic calculators as part of your classwork. This is the be~
havioral correlate .of teacher skill at introducing calculators into
the 'athemqgics'curriculum.. L '

ZCOMREL:. Use ¢ mputer-relatéd materials. This is the behavioral correlate of
the vagizbles, WCOMPUTER," and 'COMPMAT." ‘<. »

MODELS:" Work with physicdl models and manipulatives. This is the behavioral
7 ,gorrelat%Lof the variable, "GAMES" -and its assocaited comstructs. '

’ COMPrf Use compy, ers.” This is the behavioral correlate of the computer var-
. - iables j?p particularly, "COMEQU" and "BASicC."

-~

- ALONE: Work an/independent brojects. "This is the behavioral measure of stu-
dent igdependence. It ought to be associated‘with."PROJECT," "MATFIND,"
" and JPERSONL." i .

L]
v

v




Analysis and Synthesis ,‘i ' _ . ‘ ;VE% . |
— — . o - . ' : ? _
A variety of S£at_istical procedures were used to analyze the Teacher .
Survey.data including descriptive statistics, chi-gquare, and t- |

tests. The latter three statistics were the principal procedures
used -to compare OSME and non-0SME, teachers in order to ‘answer.cersT .
tain key questions related to impact.® :(Appendix D contains a - |

copy of the Que;tionnﬁispk)

/

~
'

_ ‘Student, Survey . .. <~ , ’.=.M
Lo . . . . 0 . ,». ’ . 4 . |
. . . \ . . . ——
Purpose . . ST Tl e e -

. R R . - . _ . .

. i
.

~ TheStudent Survey was designédﬂto-aqsesé student attitudes towards
mathematics, student attitudes towards their teachers,;and‘student
preference for mathematics curriculum. Co o

Sample.

Assessment of OSME effects upon students was limited to the ‘elemen#®
"tary level3. These students were selected from intact classrooms. °

in the four elementary school districts from which teachers partic-
ipating in the study were selected. A total of 521 fourth grade
students were administered the survey from 22 separate schools

within the districts. The average school provided 20 stpdents and

the largest provided 38. Table 22 presents a description of the
-student sample for the four districts. The average age of students
was 9.6 years. o . | o ‘ o ‘

»

."

TABLE 22

N 14

DISTRICTS AND NUMBERS Of STUDENTS USED TO MEASURE IMPACT..
S ' <y . L '

>

District - Number of Students
Parkrose e | 122, |
,'b ' Klamath Falls _ 159
| .Eugene | . : 144.‘
" Nortﬁ Clackémas ' | 103 | .
???‘ “ Missing _ i 13 : . /

- d '

- L I

v \

-3Noté: Because of the diffuse nature of the computer programs and math
.  for the uninvolved programs, it would have bcen difficult to identify
_ students directly affected by either program. The difficulty of id'ei'
tification led to a collaborative decision by the Evaluators and NSF
to only assess program effects at the elementary levels, and in
particular the fourth grade level.

- . ._8611..'4;}



' (High-OSME)-' and last year's' teacher were OSME trained. °°

- sort mechanism.

4

Classification of Students.”‘Students'were grouped intOrbné of
| tﬁree‘leyels.ofr;reatment as follows: , :
Group 1: Students.having no teacher in the past two
(Non-Osme) yearsﬂghovwas regarded as having participated .

in. OSME workshops. .
. Group 2: Students Who met one dfltﬁfee ﬁossible | .
(Low-0SME) ’pondition@j ' . .'>; . : oo .
| a! either the most recent teacher,was OSME' .)" ;

trained and the previous teacher was not f
OSME trained; & . - = o e o

M ' b. either the previous teacher. was OSME BT
~+ ' 'trained and the present teacher was not -
. : . OSME trained; . . - D ‘
c. the present teacher was OSME trained and.
- the student had ,transferred into the mea-
sured school or:the student provided an . " -~
unrecognized teacher's name. = ° '

- -

Groﬁp 3:7 Students for_Whoﬁ_both this'year's tedcher

.
g

.Originally, the Evaluators intended to classify students by matching
them todteachers who had been classified into high and low OSME -
groups based upon the scales in the deacher Survey. *Unfortunately,

most teachers did not sign the questionnaire and so defeated this end.
Instead, the OSME math leader for the specific school district class-
ified teachers as either participants or nonparticipants in OSME
workshops. - Since students were, requested to provide the names of ;

. current and past teachers on the Student Survey, it was possible to
match students to teachers. Understandably, using the math, leader

. to identify teachers poses some ‘difficulties; however,, given the way
OSME functioned, and given the math leaders' certainty-in classifying
the various teachers, it is f&lt ‘that the analysis was an appropriate
Table 23 provides a categorization of respondents by participation
level. As indicated in Column T, 205 students were instructed by
high OSME teachers.and 316 by non-OSME teachers. Ninety-five stu-. °
dents changed schools or gave a teacher name that was unrecognizable.,
Separate tests were'run on all variables to determine. whether or not
‘the absence of these 95 students affected group means and standard
deviations. Since no differences were obtained the students were '
included in the analysis as part of GROUP 2 or 3. 'In additionm,

.

tests were run to determine whether or not there was a primacy or
recency affect for GROUP 2 students.. Again, there was no difference

" among students whose present teacher was OSME trained and students
“whose past teacher -was OSME trained. 'Thus, these groups aggregated.

‘a
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.~ TABLE 23 N A

NUMBER OF STUDENT RESPONDENTS CLASSIFIED
" ACEORDING TO TEACHER PARTICIPATION LEVEL

. : - '. .
7 : . A A
- - Column I -+ Colump II . '
77\~ 78 ‘School Year 76 - 77 School Year
High-OSME Teacher - - 205~ "+ - 224 ”
Non-OSME Teacher . 316 L 202 -
. _ - - o
.Chanqu School or . S - /95
Teacher Not Codeable - - N
roraL . . . 512 7 SN
_ , . . .

v

Tééle 24 provides a classification of treatment group sizes. As

' can be seen,,10l students were high-OSME (Group 3),- 227 students . -

. were 1ow-0SME (Group 2), and 193 students were non-OSME (Group 1).

(Note that it was possible for a student with missing data in the
1976-77 school year to be classified non-OSME. 1If a student pro-

vided a teacher's name or a district which was unrecognizable,
then both their present teacher and their prior teacheér were con-

~ sidered non-OSME.trained. A separate analysis on these individuals
revealed that they were homogeneous with other non-OSME students.)

P

f o " ' TABLE 22‘4, | ) ‘ B . | ;o
A -CATEGORIZATION OF STUDENTS ACCORDING TO THREE TREATMENT GROUPS

Y

. Number |
' High-OSME ' s 101 .
Low—OSME . ‘1 . - 227 ,
" . Nom-OSME- . ' © 193
. ' ‘ x .:
. Total. ‘ ' ’ 521 7




Instrument Development ' ) L, | !

~ M s -

The procedures undertaken in the construction of the Student” Sur- .
vey were similar to those util¥ized in the development of the '
‘Teacher Survey. That is, OS documents and onsite interviews
with teachers were content analyzed to generate appropriate lan-
guage; the Survey was reviewed by the Evaluation Review Panel and
OSME staff, and the instrument was informally pilot tested with a |
group of fqurth grade children. - The approved version of the B
Student Survey (OMB Approval #99-578006) , consisted of the "follow-
ing scales: o T e - N oo : -
1. Math Scales -- The math scales weére used to evaluate
attitude towards mathematics and towards their teachefs. _
 The, scales consisted of 10 items in.tHe form of a sentance
and a drawing of a "thermometer’ adjacent to. each sentence.
Students were asked to indicate how much they agreed with-
each sentence by drawing & line across the thermometer. In-
structions directed them to place the mark high if they ., .
thought the sentence described them and low if they thought
that the sentence did not describe:them. o

Items were coded by: overlaying.an interval graded template
over the thermometer. ~The scale ranged from zero to ten.
Ahy mark falling in the ''bulb" of the termometer was coded
' 4 zero. Inter-judge reliabilities were analyzed by compar-
o ing the judgment on fifty randomly selected questionnaires.
P This produced a pool of 500 judgments, and excepting 14
" missing items, only 22 errors were observed. O0f the 22
errors, 14 were "Judgment calls' due to an-angular line
across the thetmometer. The inter-judge reliability coef-
ficient (Pearson's r) is equal to .97. . a :

It should be noted parenthetically that this method, orig-
inally developed by -Market Opinhion Research Corporation,
proved to be very-effective. Nearly all students completed -
all items. Scale ranges indicated that all values were
utilized, Truncated ranges were found where expected. o
Also, no teachers complained that their students were unable
to. perform the task. Table 25 provides a label and an _
explanation for each of the Math Scale Variables. i:-

2. Paired Gomparisbns -- The paired comparison scale haskused
to assess student preference for math curriculum. The scale
consisted of 15 paired items using six subjects:

- 1. spelling
2. writing
- 3. reading
S o .
43 gym
! 5. math -
6. art 11¢

.89
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. . v N 4 4] .
STUDENT URVEY MATH SCALE VAR(IABLES o,

» o 1
) c -

-

MATHFUN

LTEACH

| 'I#ELPS

PARMATH

v

GRADEHS

'MATHJOB

MOMDAD

DLTEST

" in a tradltlonally negatlve Qpntext

alization.

I like to study my math. This was a direet
operationalization of the 11k1ng for math
concept. o - -

~

- I liKe my math homewor;\? Tl'\;_ variable: was asstmed

to measure students pr ference for math materlals

/.
L]

I think math is fun measured the degree to ahich
students enjoy ‘their. math course.

- I like my feacher. This item was the simple estlmah

tion of students?lafflllatlve impulses with respect
to their teachers. g L

,My teacher helps me when I am stuck ' This item was

designed to. measure the extent of teacher 1nterven-

: tlon 1n studeht work

1 need math t get good grades in hlgh school. Given

OSME's or1enﬁatlon to the practical importance of math

learnings, is seemed to be a reasonable operation-

I need math to get a good JOb when 1 grow up . This
variable was related to the preceding items. Again,
the use of demonstrations, and practical problem

solv1ng, should have produced differential understand-j

ings of the importance of math to 'real 11fe as a
functlon of OSME conditioning. ‘

My;parents want me to do well in math This item. was v

designed to tap into the consequences. of student in-
teractlon with their parents about mathematics.

I talk with my mom and dad about my math class .Thls

- was designed to tap 1nto. students interactions with 5

their parents

I don't llke to come to school when there is a math
test. This variable was supposed to be a negative =
item measuring student perceptions of the least liked,

‘classroom event. In all frankness, this was' an un-

fortunate operationalization.. Since OSME emphasized
1nd1v1duailzat10n in criteria referencing, there is
no reason to expect that OSME. students would like - .
math tests any more or less than other students, par-
t1cu1ar1y since the qUeStlon refers 'to a f1n1te set.

\
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4' .Students were aéked to select the subject they liked most
¢ .-, .within each pair.. Pairs were then coded "checked" or ‘
’ "."not checked" (1, 0)-° A composite score was constrqcted e

. for reach subject by-adding the number of l's or the number

- i . -.“of times it was checked.. The scale, gherefore, rangéd ¢
.. from 0 to Shforﬂeach school subject. : ' S
'~ 3. Other ScaIés.iﬁ%tﬁdéd’the‘foiléwingﬁ' B Tl ’

Occupation'-- Students were asked to indicate their ;°.
_occupationql.choide when they grew up.- Occupationsfn"\
were coded For "math content." n occupation was
coded a '"1'"" if .there was no apparent relationship ™ —°

. between knowledge of math and the occupation (e.g. -

stewardess, basketball player). “If there was -some

.relationship between the occupation and math (for
- ~.‘examp1e4\%iyline-pilot, nuxse), the occupation was .

+ coded "2. Thg.OCC ation was coded "3'" if there e

R was a cleat™an 1mqg§tant relationship between. the "
- . occupation and math -(e.g. scientist, math teacher) .

o ‘Inter-judge reliabilities were calculated on a-
“sample of fifty responses. (Intér-judge r = 74.)
Unfortunately, among fourth graders, there is a .= ' .
tendency to. select glamorous occupations-such as

. .. movie star, professional basketball player, and

- - stewardess, -over more convefitional occupations. \
. Because ‘of . these predilections the data were dif--
ficult to interpret and were not included in the-
analyses. o ' S - -

' b. PerfogﬁanCé“in School -- Finally, students were asked,
To indicate how well they usually did in school sub-
‘ects and how well they did in mathematics on their
ast report card. Students respofided &0 these items
ith either "very well,'" "about in the“@iddle,"'or
"poor." . These items were seen by the researchers as
"a check against a loaded sample consisting largely .

' of successful students. ' R .=§k o

Procedure ' ' - L 38 - '» - ‘
Student Survey data were gathered in April, 1978.. Data were col-
lected in the presence of the students' regular teacher.

Analysis .and Synthesis o s

. T i N o
Data were analyzed using chi square, analysis of variance, and
rank ordering. (See Appendix E for Survey.) g

i
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< . .EFFEGIS ON TEACHERS -
. "~ Context ﬂ'-__ o,

L4
LA

Implications for system effects on teachers can be found.thrcugh-
out OSME. literature.. Goals and activities clearly suggested the
improvement of teacher skills, .and changes in classroom practices
as a result of OSME participation. o N . '
B | - . - ' o K.
For elementary teachers, OSME emphasized the use of individua-
lized and highly active learning -approaches. Teachers were
trained to incqrporate games and manipulatives into their class-
room repertoire, and to relate mathematics exercises to real?
world applications. ‘They were also encouraged to seek out a
broad range of instructional materials, to make their own mater-
ials, and to avoid narrow pedagogical approaches which relied
solely upon textbooks. . ~{ A '

v d

t

The orientation for teachers of the "uninvolved" at the secondary
level .was pedagogically similar to what” OSME had stressed at the
elementary level. In this case, highly active individualized
approaches were related to the -need to motivate ''turned off"

students in’general and.remedial mathematics. o

Finally, an OSME focus on computér literacy involved familiariz-
ing teachers with comgputer languages,_and training ‘them to make
use of computer applfcations, computer-related instructional ma-
terials, and computex® equipment in the teaching of mathematics.

In light of the emphasis reflected in the teacher training acfiv-
ities: sponsored by the Project, the following key questions. were
formulated with respect to impact on teachers: h o

1 Didteachers who participated in OSME activities
.rate themselves higher in skill areas emphasized

by the.Project tharl teachers-who did not partipipate?:

B - s : ' ' L ! .

" -2 Did teachers who participated in OSME activities 2~
implement classroom practices emphasized by the

- " Project more frequently{than‘teache%s who did not .
: participate?- _ _ b -

- The questions were addressed through the math. scales and are pre-
sented separately for the elementary, math for the uninvolved,
‘and computer components. : '

‘a . ?

7 ‘ ’
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N .
1. Elementary ° ‘.

_ As noted in the description of the teacher sample, sixty three re- -
~spondents indicated that they had particinated in OSME/OMEC spon-.
sored workshops, and 115 respondents indicated they- had not. Table ,
26 providés means for-the skill and classroom practice variables as
wéll as variables associated with educational level attained level
“of teaching, and years of teaching

a

“ Comparison of the two groups on level of teaching, years of teach-'
ing, and educational level attained revealed that they were very" .o
compatible. Both samples could be characterized as having attained
the Bachelors Degree +45 leyel of education. More importantly, the

, average teacher in both sa les had more than ten years of teaching
experience and taught at the third grade level.

I terms of the math scale variables, the differences between the two
groups were slight. (Note: five point Likert-type ratings were used
for the scale items, with "1" being the most positive response; thus,
the lower the mean, the better.) It is important-to point out that

. the -mean ratings for most of the scale items were very low. This
‘means that both OSME teachers and non-OSME teachers rate themselves
as being skilled in instructional approaches whi®h were valued by,
the Project and indicated that they utilized classroom practices em- -
phasized by OSME. . The items, which received higher ean ratings, .
indicating a negative response, were related to computer skills and
practices .-- areas which were not emphasized at the elementary level ‘
and where one would not expect to f1nd high skill/levels among teachers

. Means ‘were statistically compared using t tests. "'The results are- y
found in Table 27. In terms of the skill variables (MATHLAB through .
BASIC), the data revealed no significant differences with the ex-
ception of the DIVERSE variable. 1In this-case, OSME teachers con-

. sidered themselves more skilled in using a diversity of mateérials

. then non-OSME teachers. Related to the classroom practice variables,
no significant differences were found. : / o u_\\_i
The lack of statistically significant results is dcns1stent with . - "
earlier evaluation  findings reported by Teaching Research. As noted

" in' the instrumentation discussion of the Teacher Survey, the. class-
irqgm practice scales were adapted from TR, thus making the above"
_cpmparison poss1ble . :

-
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TABLE 26  ° | o,
© . A . . 3 < . ) ‘- ) : - ' (j N l
« . . 'ELEMENTARY TEACHER SAMPLE | o
| ' SIZES AND MEANS FOR SELECTED VARIABLES :
| WHOLE SAMPLE,, PARTICIPANTS AND NONPARTICIPANTS - . -
, -’ o Whole Sample | . Participants Nonparticipants 4 ’
'Variable* - = Mean . N . Mean N ‘Mean = ' . N .
Level Taught 3.2 156 2.9 53 . 3.0 100
. Years Teaching- 12.6 189 . 13.4 . 61 < 11,6 .115
Education Levél 2.1 189 1.98 61 -~ 2,11 114 -
MATHLAB 2.6 189 2.5 62 2.7 114
SELFDEV 2.4 189 2.5 63 2.4 115
PROBSOL . - 2.5 188 2.6 63 +2.5 (113»
DIVERSE 2.2 189 2.0 63 2.4 v 114
MATFIND — . 2.3, 187 - 2.2 63 2.4 iig
. LERNC . . o2.8 . 187 2.7 62 2.8 o
CPERSONL - . A 2.4 ¢ 186 2.3 63 2.4 114
GAMES 2.2 189 2.1 63 .. .2.2 - 14
" CALCU' 3.9° 186 3.9 60 3.9 115
 COMPUTER 4.3 . 186 4.3 - 60 4.2 115 i,
_+ COMPMAT - 4.3 188 4.3 62 4.2 (M5 L
COMEQU Y WA 185 4.4 61 4.3 113 /i
BASIC © 4.8 80" 4.6 29 4.7 47 4
NORML 2,0 186. - 2.0 62 - 1.9 113%
PROJECT / 3.7 181 3.8. . 61 3.7 109
MAGAME | 2.7 187 2.8 63 2.8 - 113
CENTERS 3.6 179 - 3.6 61 3.6 109-
. EMMADE 2.3 177 2.3 - 63 2.2 . /113
CALCU2 ™ 4.7 184 4.6 60 . - 4.7 ;113
. COMREL:;, - 46 183- 4.8 60 4.6 113
" MODELS 2.8 184 ©. 2.8 - 63 2.9 111
. .COMP 4.9 180 . 4.9 . 59 4.9 m
" ALONE 3.5 {184 3.5 62 3.4 112
' o127 '
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- TABLE 27
.. ‘ . ﬂ . . '
ELEMENTARY DATA % . - |
t TES'I:S: PARTICIPANTS BY NONPARTICIPANTS /——
Vériables Partici'pants ~ Nonparticipants o : : R
’ N Mean N Mean DF °  t Value ' Probability
MATHLAE 62 2.5 . 14 2.7 174 T-1.03 30
PROBSOL 63 2.6 113 2.5 174 - | 66 . - .51
DIVERSE - 63 2.0 114 2.4 175 -2.58 - .01% .
MATFIND 63 2.2 112 . 2.4 173 -1.55- a2
. LEARNC: < 62 2.7 113 2.8 173 . -~ .82 S
'PERSONL 63 2.3 111 2.4 172. - ~-.53 -7 ..59 .
GAMES - 63 2.1 ¢ 114 2.2 175 = .98, . . .32
CALCU. - 60 3.9 115 3.9 173 - .08 W94
COMPUTER 60 4.3 115 4.2 173 48 .. .63 71|
COMPMAT 62 4.3 115 4.2, 1750 - .98 o (33 .
BASIC 29 4.6 47 4.7 74 ~-080 0 42 .
 NORML - 62 , 2.0 13 1.8 - 173 133 oo G190
" PROJECT 61 3.8 109 3.7 t168 - .75 T W45 - ¢
MAGAME 63 2.8 13 2.8 . 174  -.11 . 91
CENTERS ° 61 3.6 . }09 4.6 - : l68 S f5:33 L .743"
HMMADE = - 63 2.3‘ « 113 2.2 . ‘174f‘f‘ .147: .89
. CALCU2 60 4.6 113 4.7 171 . -1.52 W13 - 7.
'COMREL 60 - 4.8 "113 0 4.6 171 131 .19 .
. MODELS . 63 2.8 111 2.9 172 -.22 4 .83
cop - . 99 4.9 . 111 4.9 168 .- .01 - .99
-AI‘ONE Lot . 62 3.5 ! 112 ’ .,"' 3.5 - 172 ) ’518 . . .86 X
. . . o ‘ T . . . ?
1 *p l<-01 l' K ' o ’ m. . “\
‘ ' v i . -
H
A
| \ ‘ ,
|
| : \
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. . ; - - B 0y
e e :2“> Math for the Uninvolved =~ . ° /' .

-
»

» g .
Related to th1s prégram area, 30 respondents were OSME partlclpants
- and 31 were not, The’ characterlstics 6f.these respondents in terms
~ of educational devel, years of teachlng, snd” the “skills and class- .
Yoom practice- varlables are. found in Table 28. As with the elemen-
- tary sample, the two groups ‘were comparable on the descriptive
“variables; for both groups, the average educational level was' 'the
_ Masters Degree and the average number of years in teaching was 12 4
for the OSME group, and 13, 4 for the. Non-OSME . group - .
In terms of ‘the math scale means, thé/flgures for the math for tﬁe
"uninvolved groups are higher than'those for the. elementary groups,-
indicating lower s€lf ratings for skills and clggstoom practices.
Given that, secondary level' instructional approaaﬁes tend to be D
_+ more structured and.less individualized, thlS flndlng is not e
.surpris1ng s - : , ’§> , ' e .
At Test.was used to c0mpare the’ means Qf the.OSME nd Non-OSME - -
teachers. The findings are shown'.in Table 29.. . As with the elemen-
tary Elndlngs the 'groups did. not differ srgnlfxcantly for most ‘of
‘the variables. However, the two 1n§tances where significant dif- -
ferences did .occur, merit commegﬁii Ungxpectedly, in’ terms of the
. skill variable concerned with e vating students through a problem:
solving approach (PROBSOL), Non-OSME teach®rs expressed higher . -

confidence. On the positive side, however, .the *OSME. teachers indi-' :
', cated more frequent usesof math games (MAGAMEQ than Non OSME teachers,

* . IR
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o) meE2 |
MATH FOR THE UNINVOLVED TEACHER SAMPLE

MEANS FOR SELECTED VARIABLES
WHOLE SAMPLE PARTI"IPANTS AND NONPARTICIPANTS

RPN

.. .- Variable . Whole Sample . Participants Nonparticipants
Co o Mean . N - +Mean - N . mm v N
Level Taught 2 - - - - - -
‘Years Taught  12.8 62 = - 12.4 30 - 13.4 31
Education Level . 2.8 .62 - »2.7 30 2.8 31
. MATHLAB- . 2.9 61 .~ 3.2 30 N 30
SELFDEV 2.5 '62 2.4 30 2.6 31
PROBSOL 2.7 .61 3.0 29 2.4 31
DIVERSE "> 2.4~ 62 . 2.5 - 3% L 2.3 31
MATFIND © . - 2.2 62 - 2.1 30 .- 2.3 31
LEARNC B 3.6 61 - 3.6 307" 3.5 30,
 PERSONL - . 2.6 . 61 2.8 30 - 2.6 30 ’
GAMES * 2.8 62, 2.8 30 2.8 31
CALCU 3.0 60 3.3 29 2.8 3&
,'COMPUTER, 3.5 - 60 3.5 29 3.5 "
COMPMAT. . 3.5 61 3.6 29 3.4 31 - .
COMEQU * 3.7 62 3.6 30 3.6 30 3
BASIC 3.4° 51 3.4 26 35 .. 25 .-
* NORML 2.1 5% R, 30 2.0 , 28
" PROJECT 4.0 62 4,0 307 4.1 © - 31
. MAGAME 3.4 59 3.2. . 28" 3.7 30
CENTERS . 4.7 61 - 46 30 4.8 30
.. EMMADE ' 2.4, 60 2.6 30 2.3 29
~ CALCU2 . 4.0 59 4.2 29 3.9 29
'COMREL, 4.4 61 b 29 4.4 31
* ~'MODELS -~ ° 3.8 %5&*\h . 3.8 27 3.8 .30
Bcowe , 4.4 T 62 4.4 30 4.5 31
/..~ ALONE . " 4.1 - 60 . 4.0 30 - A2 29
@Insufficient responses foriﬁalculation .. .
(.
(Y \ 1" 4 :e'
L'k | p .';F
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» by . :
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TABLE 29

MATH FOR THE UNINVOLVED
¢ TESTS: PARTICIPANTS BY NONPARTICIPANTS
. . . ‘ \ " . N

A

: : Participapts Nonpar ticipants . L :
Variables . N Mean N° Mean  DF t Value Probability :
. 3 . N 9 . ‘ ‘ ’ S , R -
 -MATHLAB 300 3.2 30 2.8 58 1.48 < .14
~ SELFDEV 30 2.4 31. 2.6 59 - - .63 .53
- PROBSOL 29 - 3.0 31 2.4 58 2.50 . .01%x
. DIVERSE © 30 - 2.5 31 2.3 59 - .60 g .55
MATFIND 30 2.1 31 2.3 59 - .75 1‘&- .46
'LEARNC 30 3.6 30’ 3.5 , 58 . .27 . .78
~ PERSONL 30 2.8 . 30 2.6_ - 58 .66 W51
GAMES 30 2.8 31 2.8° 59 - .29 77
CALCU" ©.29 3.3 30 2.8 - 57 1.66 o .10
COMPUTER 29 3.5 30 3.5 57 .19 - .85
COMPMAT 29 3.6 31 3.4 58 .96 - . .34
COMEQU 3° 3.6 , 30 3.6 58. 0.00 1.00
BASIC - 126 3.4 25 3.5 49 v -.25 .80
. NORML 230 2.1 . 28 2.0 56 .34 .74
PROJECT . : 30 3.9 31 4.1 59 ~ 77 .45
MAGAME - 28 3.2 30 3.6, 56 -2.38  .02%
- - CENTERS - - .30 4.6 30. 4.8 58 - 1.47 0 .15
HMMADE 30 2.6 29 2.3 . 57 - .95 - .35
" CALCU2 .29 . 4.2 29 . .39 56 - 1.15 .26
'COMPREL = . {29 4.4 31 Lok N\ 58 - .27 .69
MODELS 27 3.8 30 ° 3.8 55 : 40 .67
caMP 30 . 4.4 31 4.5 59 1 - .48 - .63
. ALONE, 30 4.0, 29 4.2 57 - - .83 = . .41
A . | A
. %p& .05 - . S S ‘
‘**p‘< .01 L . . Y '
Y
. . 7 -
1 l ) ‘“‘ !
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,:33.WComputer

!

The computer sample consisted of 39.r€£ﬁondents, of whom 18 were
OSME teachers and 21 were Non-OSME teachers. Descriptive data
related to years of teaching and levels of education, found in
Table 30 reveal that the groups were comparable. #The average
level of education for both groups exceeded the Masters Degree
level, and the averageé number of teaching years was 15 for the
'OSME group and 12 for Non-0SME teachers.

t.
)

o

'TABLE 30

~ COMPUTER TEACHER SAMPLE

MEANS FOR SELECTED VARIABLES: o "
WHOLE SAMPLE, PARTICIPANTS?AND NONPARTICIPANTS
~ - : N . o
. Whole Sample Participants’ - * Nonparticipants
Variable ~ Mean N. " Mean N Mean N
Level Taughta - - - - - -
Years Teaching 13.6 40 .. 15.1 18 12.0 - 21
Education Level 3.1 s = - 3.2 16° 3.4 19
MATHLAB 2.8 39 . 2.7 18 2.9 - 21
'SELFDEV) 2.5 39, 2.4 18 2.5 21
PROBSOL 2.3 39 . 2.1 18 2.5 ., 21 -
DIVERSE 2.3 -39 2.1 18 2.5 21
. MATFIND 2.4 -39 2.4 18 . 2.3 21 |
-LEARNC 3.3 39 3.3 18 2.2 21
PERSONL 2.7 38 ‘ 2.8 17 2.6 21
_GAMES 2.5 39 2.2 18 2.8 21
CALCU 2.6 39 2.3 . 18 2.9 21
.COMPUTER 3.2 . 39 2.8 18 - 3.5 21
COMPMAT 3.3 39 2.9 18 C3.7 . 21
COMEQU : - 3.2 39 2.9 - 18 - 3.4 -21
BASIC 2.7 24 2.2 12 3.0 12
- NORML . 2.5 37 2.7 17 2.2 20
PRQJECT 3.9 -39 3.8 18 3.9 - 21
MAGAME 3.6 39 3.6 18 3.6 2l
CENTERS 4.6 39 - 4.3 . 18 4.8 21
HMMADE 2.2 39 4.3 18 4.8 ~ 21
. CALCU2 . 3.6 %38 - 3.1 17 - 3.9 21
. COMREL - 4.0 39 3.7 18 4.3° 21
~ MODELS 3.5 -39 3.0 18 3.9 ~ 21
coMP 4.0 . 38 3.7 18 4.2 20
ALONE 3.8 38 3.5 17 3.9 21
Q : qnsufficient response rate for calculation

. 120 \ N
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wWith respect to the math scales, there were five skill wvariables
. and three classroom practice variables that were of particular -
interest for determining impact with the ‘computer sample. The’
- five skill variables were: . 1) using electronic calculators as
devices for teaching mathematics skills, (CALCU); 2) making use
. of computer applications in mathematics instruction (COMPUTER) ;
3) using computer-related instructional materials (COMPMAT);
4) using computer equipment in the mathematics instructional
program (COMEQU); and 5) using a programming language such as
"BASIC or FOCAL (BASIC). The three classroom practice variables.
. related to the actual use of electronic calculators (CALCU2),
" computer-related materials (COMREL) and computers (COMP) in the
‘classroom. T ' S :

In general, the lower.means found in Table 30 for the OSME tea-
chers indicate that they were more likely to see themselves as
skilled, and to use computer-related classroom practices more
frequently than the Non-OSME teachers. | o, -

.
.

. Table 31 presents, t test results for the math scale means. Tite

data indicates that in almost every instance the direction of

the t favored the OSME group. Moreover, in three instances the

~ differences were statistically significant (CALCU, GALCU2, and -
. MODELS). As noted- above, CALCU and'CALCU2 were two variables
of interest to the computer component, the t's approached
significance. - - o ‘ .
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S TABLE 31 - S \
. COMPUTER DATA |
t TESTS: ) PARTICIPANTS BY NONPARTICIPANTS

Variables - Participants Nonparticipants DF t Value Probability
N N Mean - N Mean : - T

MATHLAB 18 ~ 2.7 210 2.9 37 .45
SELFDEV - 18 2.4 21 2.8 (37 - .69
PROBSOL 18 2.0 , 21 2,5 37 - +,07 -
- DIVERSE T 18 2.0 . 21 25. 37 13
- MATFIND * 18 2.4 21 2.3 37 ¢ .68 -
LEARNC, , 18 3.3 21 3.3 - 37 .98
- PERSONL © 17 2.8 21 2.6, 36 .66
- GAMES' , 18 2.2 21 - 2.8 37 .04%
caLecu . ¢ - 18 2.3 21 72.9 37, .08
. COMPUTER 18 .. 2.8 21 3.5 37 .15
COMPMAT 18 7 29 .21 3.7 37 .08 .
© COMEQU 18 2.9 21 3.4 - 37 .32
. BASIC. 127 2.2 12 ° 31 22 .14
NORML - - 17 2.7 20 2.2 35 - .27-
PROJECT - 18 3.8 21 . 3.9 37 .46
MAGAME 18. 3.6 21 - -3.7°7 37 .95
CENTERS . - « 18 4.3 21 4.8 38 .09
HMMADE . . 18 2.2 - 21 2.8 38 .83
CALCU2 S 17 3.1, 21 39 36 .04%
 COMREL 18 3.7 c21 - 4.3 37 .08
MODELS- = * 18 3.0 21 3.9 37 .03%-
coop - - . - 18 3.6 20 4.3 736 .16
" ALONE . 17 3.5 .- ~21 3.8 36 .27
*p £ .05 ;
- 3
v \ '
h s
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- EFFECTS. ON "STUDENTS -

Context

. : e .

A final aspect of the research des1gn called for an anale1s of
the effect of OSME programmlng on students. Initially; the study

- was to .examine student’ 1mpact in three Project component areas: ele-
mentary, math for the ‘. uniwwvolved, and computer. However, the -
diffuse nature of t e<latter_two programs would have made it ex-
tremely difficult aEg costly to construct student samples. There-

~ fore, the: s tudy foc ed oh student effects at the elementary level '

The question of student impact has been a ‘very elus1ve construct
in the research agenda of this gvaluation. The QSME program was .
not designed for direct conthct"with students. Rather, the pro-'
- ject developed teachers' capacity to lead other teachers, and pro- -
.vided opportunities for classroom teachers. to learn abdut innova-
tive approaches which they could use in their classrooms

As noted throughout th1s report the OSME approach stressed devel-f
~opmental, individualized, act1v1ty-based teaching strategies which -
were to’ be implemented. through the extensive use’ of manipulatives,
learning centers,. math games, and creative problem-solving' exer-
cises. At no point. did the Pro;ect claim that their efforts -
would have a direct impact upon student achievement scores. Ref-
erences were made, however, to better classroom interactions be-
tween .teachers® and students, and a greater appreclatlon for math-
emat1cs on the part‘of students : - " S

‘In keeping w1th a systems orientation which d1rectly focused gn
changing teacher behaviors, the direct system outputs -must be T
thought of as alternative teacher beéhaviors. The secondary conse-
'quences of the alternative behaviors would be higher levels of .
-appreciation for mathematics learning episodes on the part of stu- -
dents who have been instructed by OSME-trained teachers. Thus, the
"assessmént of student effects at the elementary level focussed on
student attitudes toward mathematics, student attitudes toward.
teachers, student perceptions of the relatlo'shlps between mathe-
- matics, and occupational success. Tne key
addressed in th1s assessment were:

-

:_ 1. Are h1gh OSME students more likely to sele t- mathemat1cs‘
-+ as a preferred subJect than low-OSME or non ME students?

2.. Are high-OSME students more likely to indicate a liking
for mathematlcs than low and non- OSME students? T

3. Are h1gh -0SME studen;s more likely to prefer mathemat1cs
] -ass1gnments than low and non- OSME’students? '

L
' A
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4, Axe'high;OSME students more likely to involve their
" parents in their mathématicS4educat%ﬁn than ‘low and
' npn;OSMB,studgnts?. ‘ o oot e

5. Are high-OSME students more likely to see a higher

relationship between mathematics and life success
than low or non-OSME students? ‘ a

'Thesé questions were addressed thfough'the-various-Student Survéy .
scale items which were described previously.

L3

* .

Results -

| Aré‘OSME‘Students'More Likely to Sgléét Mathematics as a-Prefefred .

Curriculum than non-0SME Students?

' The paired comparison scales-were used to provide data related to
- this key question. Table 32 presents the mean ranks for thethree

. comparison groups (note non-OSME results appear in the first column. .

" and high-OSME in the third column). As. can be seen, the rion-OSME
"~ group .tended .to give slightly higher: ranks for mathematics than - :
‘the high-OSME group. The differences, however, were not statistical-

- ly significant; moreover, ‘the overall rank order for the six sub-"
ject areas, ‘as shewn in Table 33 were identical. Interestingly,
_the mathematics rank was third following gym and art, respectively.
Apparently, both OSME and non-OSME students view mathemdtics as a”

preferred curriculum to reading; spelling, and wxiting.” In the
free choice selection of curriculum/ 39 percent of the high-OSME,
andunon-OSME-students'indicated math, and 29 percent of the low-

. OSME students did so. B . ST e

9

 Are High-OSME Studerits More Likely to Indicate a Liking for Math Than

'Low-OSME.and'Non-OSME'Students?:

" Information pertaining to this key question was gathered through the
math scales; three scale variables were of interest: 1MATH, HOME-
' WRK,  and MFUN. The results appear in Table 34., An examination of
~ the analysis of variance Table (ANOVA) reveals significant F ratios
- for the three variables. Post Hoc-tests to determine the locus of
‘'significance however, indicated that the‘observed’differgncesjQid
not come from the"comparimnihigh—OSME/non-OSME*-instead,the'CBmpar—
‘i'sons between the low-OSME studeﬁts'with:high—OéME and non-OSME stu-
dents produced significant differences. Thus, again, it appears as
if Oregon students in general like math, but there is no difference
between high-OSME and non-OSME students. - .

b
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; - TABLE 32
. .

' . MEAN PAIR SCORES2 BY STUDENT GROUPS  ON PATRED, COMPARISONS -

Variables Non-OSME -~ . Low-OSME.  High-OSME.

: Mathématics ‘. 2.82 - o237 2.77 i
Spelling . F 1;25' o TR o 1.31  3
Reading w7 nes o 2.07
Writing - . 1.75 . © 1.63 - _ 1.60
Gym | o 353 . 369 | ’3.7;-:

Cace L 3.0 f - 3.56 . 3.28

Ot
\

-

8The highér‘the'score‘(rank) the more preferred the subject

- .‘) '
TABLE .33 ;

" OVERALL ‘RANKS BY STUDENT GROUPS ON PATRED COMPARISONS

' Variables  All Subjects  Non-OSMB- . Low-OSME High-OSME

' Mathematics = 3 N s s | T
| spelitig - 6 Y SR
| Reading | _. 4 e s S ':i : .
Writihg ‘5 ; ' 4 | _ oo 5 ' 5

 Art 2 v T 22
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_TABLE 34  _ ' R
| @
) = ANOVA OF MATH SCALE VARIABLES u
' VARIABLE Non-OSME. ' Lon-0SME ""ﬁi’gh-osmz‘. TOTAL. DF . F .. °F
b Mean _ Mean  Mean  Mean  .RATIO  PROB.
umu - 5.'8}'“ s . 6.0, - 5.5 -5'19: e OL#4
HOMEWORK ,_4.5'; 3.6 TS 4.0 -_51-8‘ 3.8 . .02 R
LTEAGH 8.2 7 sy 79 520 a5 o
M 6.4 o 5.6 ‘6.._6‘. e s19 546.--.:".01*:*
MATHIOB S TA L 74 - 13 74 Cosir .03 : 97 ) \
PARMATH a4 83 "s.s._».'_ 8.4 "f 516 3.7 L
Cpumest © 3.94 3.8, 4l 39 519 .28 .75
EEwes . 8.1 78 14 1.8 517 - 2.8 06
ﬁbmm | _.5.9 . 46 5.6 5.3 518 7;9 01 ‘
ciApEEs 8.2 8.1 8.6 - 8.2 515 . 2.1 .13
 wp <05 i )
*kp < .0 o | .

“Are HigH-OSME Students bee Likely ﬁp Prefer Mgth.Assighménts Than

- Low-OSME'énd’NonfOSME’Students?”'~ - ' L o v

Four variables of the math scales related to this key queStion£'4““'"‘
HOMEWRK, MATHFJL, -LTEACH, AND THELPS. As indicated previously,

HOMEWRK AND FUL did not provide support for a 'yes' answer to '
“ the question. That is, high-OSME students“were not moxe likely to

Pl

prefer mathematics assignments than non-OSME students.

In terms of LTEACH and'THELPS, Téb1e 34‘indiCates that both the non-

" OSME and low-OSME groups had higher mean scores than the high-OSME

group. In fact, the difference between high- and non-OSME ‘groups for

-TTEACH was statistically significant. Moreover 27 percent of the
" high-OSME students rated their teachers below the scale midpoint on.

THELPS while only 14 percent of the non-0SME studqgts did the same.

o
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| Their Mathematics Education Than:Low-OSME or Non-OSME. Students?

' The variables MATHJOB and GRADEHS related to this question.; As

R .
. 4 ‘ =
el N

Are High-OSME Students More Likely to Involve Their Parentévin

t

Two Variables<onthé_math'scales.were'aSSOCiated with this,keyi_:c o

question: MOMDAD and PARMATH. Table 34 indicates statistically.

significant results for both variables. In terms of MOMDAD, the
locus of significance can be attributed to the lower mean .score
for the low-OSME group; post hoc tests showed no difference be-

.tween high-OSME and non-OSME students. Thus, high-OSME students‘_‘~.
- were not more likely to talk to their parents about math class

then non-0OSME. ' v

. , | o | .
Related to PARMATH, high-OSME students did attain statistically .
higher scores than either low- or non-0SME students. Thus, they -
apparently felt that their parents wanted them to do well in math
more so than the other two groups.’ X v )

Are HighEOSME*Students MbreuLikély to see a Relationship Between . -

Mathematics»and"Life Success Than Low- or an—OSME Students?

shown in Table 34, no differences of any kind were found for -
MATHJOB beyond a slight di'stributional -tendency. .In fact, very

few students failed to recognize the important relationship be-

tween math studies and occupational success. More than 75 percent
of the sample scored this variable above the scaler midpoint.

- GRADHS provided some support for the conceptualization implicit
. in the question; post hoc tests revealed significant differences:
.between high-0SME and low-OSME students, and between high-OSME .

and non-OSME students. - .

.
- ¢ . s

'.Iﬁ=summary; the data indicated no support for the contention that
high-OSME students feel more: favorably toward mathematics or their

teachers. The findings are consistent with earlier TR results

using a different type of attitude scale.

<

)
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N " ' DISCUSSION ¥

The findings and discussion related to OSME as a system. were, -
for the most part, quite positive. However, the bottom line.
for system effectiveness is its impact upon system participarts.
It has already been discussed that in terms of system members, -
OSME's influence was apparent. -A cadre of leaders was ‘formed.
who'indicated extremely positive feelings about thé project and
about OSME's influence upon their activities. But, OSME was
not only concerned with creating- leadership in the state; its

. main concern was to impact upon teacher attitudes, skills, and
classroom practices with an underlying implication that.students
would be affected as a result. - o R S

In. considering impact upon teachers and students, an appyopriate
research question might have been, "to what extent did teacher
attitudes, skills, and classroom practices change as a result

of the project?" However, the lack of baseline data made this
comparison infeasible. Instead, the research questions probed

_'in this study focused upon differences between teachers who had
participated in the project -and teachers who had not.
The latter design was also fraught with difficulties particularly.
related to the problem of identifying a "conttol" group.  The - .
fact that OSME affected 61 percent of all elementary teachers and
72 percent of all secondary mathematics teachers almost guaran-’
teed contamination in a statewide study, Therefore, the findings
discussed below must be considered in light of a contamination
effect. - | : _ I ' . '

-

pe ! .
- Tt

Teachers - ¥

In examining OSME's- impact upon teachers, the Evaluators were
primarily interested in'detérminin%}effects upon skill areas,
‘classroom practices, and attitudes. . Within the skills area,

it was expected that teachers who had participated in OSME work-:
shops ih comparison, to teachers who had not would feel more '
highly skilled in: ' 1) teaching through a math lab approach; .- -




’ R b
" .
Lo .
“

|

)

i

2) develogﬁng self-made instructional materials;. 3) evaluating:
‘students through problem solving methods; &) identifying -general
# or remedial mathematics materials and methods;5) setting up .

- learning centers; 6) individualizing instructionj- 7). using - ,
T games ' and models. for teaching math; and 8) using electronic cal-
_culators, computer,appliéations,.computer~eQuipment;'computer“j~ '
language. It was further expected that OSME teachers.in com-
parison to non-OSME teachers would more frequently use with

students: 1) math games; 2)~1earnin§Pcenters;,3)”teEEEér made
instructional materials; 4) manipulbtives; and 5) calculators,
computer ‘related materials and computers. Also, it was antic-
ipated that OSME teachers would more frequently involve students
in long-term projects, and less frequently involve them in seat-
work using commercially made materials. e S
- Findings were presented for elementary, math for the uninvolved = © -
and computer components. ‘As the data revealed there was very
little difference between OSME elementary and math for the un-
involved; teachers and non-0SME teachers-on either 'the skills or
. classroom practice variables. - Teachers involved in'the tomputer |
component however, rated.themselves more positively than non--
-OSME . teachers--in some cases the differences were significant
and in others; there .was definitely ‘a‘trend toward significance

on skill anduse variables related to computers and calculators.

In terms Of the elementary-results, it is interesting to0 note
that the mean ratings. for OSME teachers were consistent with
L . those reported in a .76-77 TR study with re ard to use variables.
" However., the TR study also.reported lower %less positive on theix,
scale) mean ratings for‘gg%fOSME“teachers, while the éurrent .
study indicated similar -ratings for the two groups. ‘Ong- possible
explanation for the discrepancy can be attributed to, the- contams:
- ination:effect. Perhaps, in.the two years  since the TR study. ':%
.«.was conducted.the non-OSME.teachers had a chance to "catch up" r “:

.
[ [ o

.j]ﬂgto OSME teachers in classroom practices. making differences

- "‘between .thé groups neglible. Whatever the explanation, it is
. significant that both OSME and non-OSME teachers report- feeling
.skilled and using’classroom practices associated with the OSME '
"~ approach. . ‘ A : B

rd

L S
y involved; Bofh groups indicated' '
that they did ‘mot feel highly .gkilled iniysing classroom maters .
ials and methods promoted by OSME and algo that they did not e,

i |- frequently use such materials-or methods with their students. %
7 .Alpossible explanation for this may:he-that,the project emphasis *
' was nbt as strong at the secondary’ level;, 5" S Y

With reéard}ﬁb@math.for thé'ﬁﬁinﬁbf@ed;ﬁ

¥y
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In terms of the computer compon\nt the findings were encour-:.
aging In this area OSME seems‘to have made an 1mpact both in-
&nd classroom usage N .m~p L .,fg'

/ e

,terms of skills

/i
Toe

>~ Students ;.’“'

\
i

: The student flndings were similar to teacher results in that o
‘all three treatment groups deménstrated ‘positive‘attit udes o<
- wards mathematics, but for the most part there were no signia"
© ficant differences betweden high -OSME and non-0SME students.. ‘.
Given the possible contaminatién effect -operating for elementary
teachers, the rejults for students are not suprising. . It’ should
. be noted that TR also conducted a survey of student attitu
.. 7 towards mathematics and found similar. scores for both OSME nd
"¢  non-OSME students. . W RN

An conclusion, it is apparent that in Oregon both teachers and

students, especially-at-the elementary ‘level;: are favorably AN

’]disposed toward mathematics: whether or: not the teachers have g
been exposed to OSME WOrkshops e .

" Dy to] the lack of baseline data and other confounding varia-a'-.d
bI8g, it 15, not possible to, state conclusively that OSME- 1n-.1~--"
fluenced these results. However; the. historical prespective
provided.by - a review of TR gyalyation’ studies rélated to-teacher,

X and student dha:Ees 1nd1caﬁe increases in innovatve classroom™: -

i~ practices over the course of the project. Thps it ig probable
that OSME affec

4

d teacher classroom practlces in Oregon.
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“Throughout this report, the accomplishments as well as'the weaknesses
of the Oregon System in Mathematics Education have been presented.

- Judgments have been made. and implications have beer’discussed. How- ...
‘ever, the ultimate relevance of the study 'for the. National Science =~

Foundation as well as for other interested parties lies in the con- [~
scYpsions that can be drawn relative to the following major questions..

1. What overall statements can be made about the effective-
.+ ness and impact of the Oregon System in Mathematics
+ ,; Education? - L ' '

2.  To what extent did NSF funding of OSME result in a viable
' systems model for achieving program improvement on ‘a
statewide basis? : . '

3. What are the strengths and what are the weaknesses of

’ ‘this model? . , o~

4. What elements of OSME have the greatest potential for
transportability, and what are the overall implications
" for future systems planning and implementation efforts?

- The conclusions presented in this section relative to these major. -,

., questions reflect the collaborative insights and recommendations of’

+ the Review Panel,-of Experts and the Evaluation staff.

L

. . . ' ) : . - & i
,//g. ‘ : The Effectiveness and Impact of OSME -

-

Regarding the effectiveness and .impact of OSME, the available data
- supports four general conclusipns: T .

o 'L."” The level-of teacher involvement stilmulated by Project
activities was remarkably high. -For, example, OSME's
varied component projects reached “an- estimated 61% of

" . the State's elefhentary. teachers and an estimated/{lj
: of its secondary teachers. This factor is significant
"in that one aspect of assessing the effectiveness .0f 'a .
B dissemination/training system relates to'thQESpre*d;and\
» exchatige of ideas -- participation is indi¢pensable to
spread and exchange. A cynic might mote the paucity of
data documenting the effectiveness of spread and exchange
activities; but it is cléar that the attention of the
target group was gained by the OSME Project.

. <~ 2.  System Members eﬁpressed uniformly positive perceptions
of and satisfaction with, OSME programs and activities.
The evidence revealed: high congruency between system
 member's goals and their perception of OSME emphasis.,on
~7; goals; congruence between system member's overall commun- --
“. ication’ preferences and the mode used most frequently by
OSME; ‘concurrence or perceived effective leadership by
the 'OSME staff; and expressions of satisfaction about
participation in Project activities. Although positive
3 affective responses by participants -are no guarantee of
gt change in-behavior’ or increased effectiveness, ‘

o , A3¢
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dissaﬁ}sfacﬁion and?negatiVé pércéptions'wéuld be stfongi
evidence that little or no change had occurred. OSME | .
' avoided this outcome at least on a system level basis... '

ticipation in OSME activitijes. urthermore, there was
evidence of institutionalization of some of these changes.
t the evel, as a result of involvement with OSME,. .. -.*'
the' role of the Mathematics Specialist changed from that &= -
of a direct consultant to a‘facilitator'andﬂresourcé U

linker.. Mathematics professional organizatidns in Oregpn:f‘

o

flourished as a result of support and influence. At the

T

. LEA level,:evidence indicated that the twelve elementary. :

resourcé'ceﬁteréu&nitiated”fhroughIOSME funding were = v
maintained after funding ceased, and the "circuit rider"
programg were continued through local district support in

' ‘Oregon's Harney, Ldke, and Eugene counties. Higher educa-
tion institutions were also influenced. OSME methods were

E adopted in the pre-service training programs at ‘all of

. .. the major schools of education in the state and these in--

o stitutions are maintaining instructidnal resource.centers
" . that were initiated through OSME funding. :

[

4, There is no evidence available to support the contention
of impact by OSME_on eithér the classroom behavior of
fTeachers or the attitude O ‘students toward mathematics
except, in the area of computer use. Thig conclusion must

: be examined in light of certain factors, however. ‘Viewing

i, the project in light of process and summative emphases .

S ']eads to an interesting counterpoint eof findings. By and’
large, formative questioms of effectiveness ¢an be answered

) in the affirmative, while summative questions of impact on
teachers and students must bé answered negatively in terms
of the evidence at hand. However, the dearth of summative
impact cannot be interpreted as a totally negative judg-

i ment of the Project's efforts in Oregon. Whatever the’

gk - reasbns, the blame can be placed broadly. First, the

K " “3tructure, process, and sipport for:internal evaluation

neyer'adequately materialized. Secondly, the need for
- external evaluation was, recognized too late for the instal-
lation of designs apptopriate to the nature of the Project.
Thus, as the:Prdject“drew to a close, summative evaluation
results wereiinsufficiently powerful, sampling problems
interferedﬁwitﬁ control group measurement, and.analyses
incorporatihg pre-post measurement ;were infeasible. The
prohlems that result from thesé: factors arise seriously
in the interpretation of findings. As mentioned in the
report,. there is much that can never be determined about
_.the Préject's impact on teachers and students because of "
the weaknesses in evaluation caused by conditions over
which the Capla study had mo control. The possibility for
.+ ; assessing summative impact was severely impeded by the .
.7+ lack of rigorous documentation and evaluation procedures
o throughout the project. S

ettt 111 . . .
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" Other considerations also come to mind in the interpre- -
tation of the summative findings.  There was clear
agreement in OSME's needs assessment and goal statements
that change in teacher attitudes and behavior was an - '
- essential outcome of OSME as a Project, and Project efforts
‘were consistent with those-expectations. That strong '
‘differences between OSME and non-OSME.teachers did not.
OCCEr{gtherefore, may be viewed with legitimate disappoint-
. ment. ‘ :

However, K in light of sampling contamination, it is not
 definite that the OSME ard non-OSME teacher samples were
substantially different from each other in terms of their
- ¢xposure to the OSME Project. As the report pointed out,
‘Large numbers of Oregon teachers had been reached by OSME -
over the course of five operational years. The fact that
some: teachers had not participated directly in OSME Proj-
‘ects does not rule out the strong possibility, over that
length of time, that they would not have been influenced ,
" by the publicity and wide-spread communication surrounding -
. it. ' Other influences also .may have operated to weaken ‘
differences between OSME and non-OSME teachers: attendance
at professional society meetings where OSME was dis-
cussed; journal articles on the subject; in-service_ train-
‘ing programs; school system newsletters to all teachers;—_. ~
and, personal-social contacts among teachers. ‘ i

It is interesting to speculate on the possibility. that Y
differences between OSME and 'non-OSME teachers might have
been found if measurements had been taken much earlier,
for example, at one or two years after the introduction
of the Project, when the OSME and non-OSME teachers would
have been more cleanly differentiated. One could.further
hypothesize that early differences might erode as time
passed. If this is true, a retrospective atialysis con-
ducted five years after prog¥am introduction would reveal
only the results of the "wash-out" of differences, and

in no way could show what positive effects had occurred
earlier. It is also important to note that the absence _
of pre-post measurements obviated the possibility to estab-
1lish changes in the behavior of OSME teachers: the com-
~parison of post-treatment findings for the OSME and non-
OSME teachers does not of itself attest to the fact that
gains had not occurred in the OSME group as a result of
participation. ‘ : ' .

In terms of student impact, this outcome was not overtly
specified by OSME and when it was, it received low,priority
among the direct consequences to be expected from the
Project. Since direct student results had not been built
into the Project-design, the Project cannot be judged as

a failure in this respect. ' ' ) .
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In summary, notwithstanding an inability to ascertain the magnitude -
of effects that the foregoing factors had on the impact results that
were obtained, it is clear that the findings of '"no. difference” S
between OSME and non-0§ME teachers, or for that matter their students, : "’
cannot be accepted as a '"true'" assessment of the Project. S

-

OSME As a State Systems Model. .l _ k\fj

-

. Viewing OSME as a Systems Model is a complex consideration. ‘At the

- gimplest level, one might ask whether OSME achieved the "systems
approach’ to program improvement envisioned by NSF. This was de-
 fined as "---an effort to sharpem the focus of state and local
 government and private agencies, now engaged in educational activities
more or less independently, to deal with the mathematics needs of a
region or state.'" The answer to that question is 'yes". The .
positive response, to that query is made easier by the fact that at

. the next higher level of questioning,.the Capla Btudy imposed stronger
eoriteria for determining "systemness' ‘than was included in the NSF
definition; and study results presented convincing evidence that

OSME did, indeed, meet the criteria normally used to define formal,
temporary systems. : © ' : '

The more nagging question is whether or not the system created by
OSME is a state systems model for program improvement. In the sense
“that any functioning organizational entity can be construed as a

model for all subsequent.entities the answer is simple enough. But
there is little or no evidence that the inventors of the "model" had
any systematic plan in mind for.addressing questions of the general-
_izability or utility of their program improvement efforts. for other
‘states or regions. They set out to sharpen the focus of state and
|_agencies on mathematics needs in Oregon using strategies -and v
tactics~that seemed to fit their state and their style. This resulted
in some umique strategies and tactics.which would be of varying
utility in other states depending upon such factors as: (1) the
historical development of program improvement efforts in mathematics
in such states; (2) the configuration of educational organizations

and agencies within the states; and (3) the size and complexity of
‘the states. C . ' ‘ '

Thus, OSME's strength as a system model does not rest in its potential
for emulation and exportability. As noted above, too many factors
‘complicate an assessment of OSME in this respect. . However, when

OSME is assessed as a demonstration of the fact that program improve-
ment in mathematics education can be organized on a statewide basis

to involve all pertinent organizations, agencies, and institutions,
it must be concluded that OSME was an effective systems model.

‘¢
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~ Strengths and’Weaknesses,df thélosME Model

T;E‘Hescriptive information about OSME revealed several character-
‘istics which might be termed features of .the "model". Certain of

these. elements seemed essential to thé Project's success, and thus
‘might be called the system's strengths. These included: '

1. A consensus-based philosophical orientation toward im-
'~ provement in mathematics  education exemplified by the
- developmental, problem-solving approach. ' :

2. . A needs-based definition of activify aréas as reflected
in the'component'sub-prbject structure.

3. A sanctioning organization which integrated OSME:with
: the state leadership in mathematics education -.OMEC.
This might be considered to be a device for sustaining
an operational level of comsensus. ° S :
- ) . . o
4. A leadership team and staff committed to: (a) advocacy_
of the philosophic orientation;f(b) confidence ‘in local
- professionals to carry out project level activities; and,
(c) a general posture of stimulation and support rather ~
than specification and control. - S
5. An inclusive program approach, with activities spanning
the elementary through collegiate levels and involving "~ ~ °~
+ all concerned state agencies.

6. Procedures consonant with the emphasis on stimulation and -
support: (a) a proactive staff traveling throughout the ‘
state stimulating interest in OSME; (b) ;2 grant procedure - ;"
"designed to help rather than' judge submitters o ropos- . "
als; (c) a flexible financing structure;.andi,(éigan PR
informal reward system’. ' FoR ' i

It might be argued that OSME. re-adopted ﬁts philosophical orientation:’
toward mathematics education as its general changé'strategy for pro- -
‘gram improvement in Oregon, i.e., a developmental, problem-solving
approach. OSME seems to have tried to accept individuals and agen-
cies where .they were and supported them to do what they wanted to do
leading to such observations in the study as: -

hd ¥

"The open evolving quality allowed agencies/institutions
to grow ‘and change within themselves as a result of
’ participation in. the Project." - '
L L |
"The data revealed that the Project allowed system mem-
bers to grow in a way.that was congruent with their
professional needs and interests. Specifically, indiv-
. iduals from different educational backgrounds and
‘professional roles expressed satisfaction with project
activities." : -
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The .OSME approach seemed to combine Havelock's problem-solving'
model of educational change with the description of the config-
uration change process in education explicated by Guba and Clark
(1975). The latter authovs argued that the change process de-
pends. upon' the willingness of the change agency to accept the
goals of pducational agencies and individuals as the building
blocks upon which change efforts must be constructed.

The Capla study also noted features of OSME which could be con-

‘'strued as weaknesses.. As the Project progressed, the evaluation
component became -less and less integrated into the mainstream of
.Project activities, and very little emphasis was placed upon
systematic evaluation and monitoring processes. - Thus, little 4
‘'writteh documentation existed related to Project activities, and
it was virtually impossihle to determine the real impact of OSME
on teacher behavior in the State. The study also noted that while -
a philosophic commitment to-a particular approach to mathematics '
education provided a common language and perspective for system
participants, it also.resulted in the exclusion of some. educatoxrs
-who might have-paFticipated.',‘ N A : . -
While the above factors seem to represent identifiable and support-
able weakness®s, -the nature of how systems operate complicates the
process of classifying characteristics as either strengths or .
weaknesses. The élements of OSME were integrated within-~the Project
system and manipulating one to remedy an apparent weakness might

‘provoke unanticipated consequences for other elements. Conversely,

' adopting one or a sub-set of OSME elements which appeared to be )
strengths might lead to less than-anticipated results becausé others
were not chosen for adoption. Could OSME have remedied its most

- visible weaknesses in evaluation, documentation, and monitoring and-
still retained its flexibility, responsiveness, informality, and
confidence in lacal professionals? The answer to this question is
not at all obvious. B ‘ :

.The components of a dissemination/training system such as OSME are

. probably better viewed as a series of trade-offs rather than a
list of strengths and weaknesses. The low level of OSME functioaming
in evaluatioh and monitoring may have been the trade-off necessary
to maintain other positive features in the system; just as very in-

formal grant procedures increased docal enthusiasm for OSME; and the

 unifying focus provided by the phf&osophic orientation advocated by

" the central staff eliminated the participation.of some educators. .

Trahisportability and Future Implications

1

As noted earlier, answers to questions related to OSME transportabil-
ity depend heavily on the destination of the transfer. Thus, it is
more .meaningful to conjecture about the features of OSME which seem
worthy of further exploration and experimentation in other states.

“.
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e Perhaps ekpiicitly,bprofably implicitly, OSME seems to

_have assumed the posture that educational agencies and

Lo individuals have selﬁ%imgrovement agendas of their own;
7+ 4nd that-supporting their ideas andjprograms will cum-
ulate over time into:a-synergistic

program -improvement: efforts. Few.

- adopted this posture. It- deserves

stem. of reinforcing
ange agencies have
ther. exploration.

. :e OSME 'seems to have been able to balance a sense of dir-
- "~ " ection against overdirectedness. Perhaps this was

achieved by avoiding a'tradiE::nal needs survey and con-

centrating instead on establishing goals consensus. This
approach was .apparent at all lgvels of project,operations

. and merits'further use as an alternmative goal-setting.

| process in large scale projects. |

RS

" performance contracts, and that the role of the change
gagent,is'tO'stimulate; foster, and refine rather than to

o,)?The;concéﬁt that grants can be viewed asrmutuallyidevelopéd

“judge ideas, seems worthy of futther-study. ) SN
e T - . c

- . A

e One of the‘keys to OSME success appears to have been in-
clusiveness rather than exclusiveness. All educational ~°
‘agencies within the State wer encouraged to participate

- in.the program. -No:-one orgagization was identified as a
~ key agency or an agency whic]

processes as apPIOVQlfqr¢s§E

ents stretched across gradé. lew

' philosophical orientation: laced

e inclusiveness. .l u s o g

R constrained others by such’

¢tion. ... The activity compon-. :
‘evel interests.although the

I'some bro&@?boundaries on -
o '»:':. . \ “.‘. R .

ol

. N T - ,-:,:__, S ] [ s -
" o OSME achieved'communic¢ation .among professionals across
- agency lines 'at a level that is rarely disgayvered in eval-
uation. of program improvement efforts. This ‘seems to
- have been achieved’by avoiding the error of compelling
individuals and agencies to submit joint projects or to
work together. Again, the.gmncept of allowing agendies
and- agents to work at their ‘own improvement efforts may
be the best way_to foster iMteragency communication.
p : .

- : ‘. . - }‘\' 4

" In conclusion, the overall impression of the Evaluation staff and
Review Panel of the Capla Study is t t, OSME was a successful pro-
gram improvement effort. What made' i¥ work seems to have been its
openness, inclusiveness, flexibility, *and trust in Project partic~-
ipants. Those very features; provoke 3 anomaly for most funding.’
agencies which are require ko derionggRate accoutitability, prudence,
.and solid evidence of effeftPveness e’ may have to learn slowly

14 any OSME-like programs that

.. from the incomplete documefttag
oaser management structures than.

effective change systems rely.grd Jloas
have been considered tolerable in the past.

- RN - s
.
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" VARIABLE LABEL?

VARO20

© . VARD21

. VAR022
VAR023

- VARO24
VAR025

| VARO26
vﬂmifl

a'l.‘he items are tested as VAR020 to VAR027 for convenience sake. See pqge o
in report for oPerational definitions. e e

Variable Labels '

“VAR020

VARO21

VAR022

VARoé3-C

VARO24

'VARozsﬁg,_
'V¥Anozs

‘VAR027'

‘mﬁ:VAROZO VAR021

R

VAROZZ vquzaﬁw

:VAROZé . VARozs, VAR026
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Expires: December, 1978 o

Approval Number:: 99-578006 . . S L | l
270 OREGON SYSTEM IN.MATHEMATICS EDUCATION © -

e SYSTEN QUESTIONNAIRE . e

o .- . . ‘.. . . ) . - \#Q:Q" .
G . - . # o

Y- » )
X 4. . . . &
& N ‘-'1’., L . 4 B) - Y
o - P . i ,
s 4 (

i | Lo KN ' , S !
.This questionnaire consists of two major sections. Section I is
‘entitled "System Evaluation," and Section II, "System Communication."

Since you have been \_idéntified as a key. persdr_l in OSME activities, '

N -] we would appreciate thr carefully answering the sections and re-

‘ . % | . turning them as quickly as possible-in the postage-paid envelope

-~} which is provided. Thank you. B o
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SECTION I . .
. o ‘
~ SYSTEM EVALUATION .

' . .. . : ’
. ' v
4 ~ - ‘

1. What is yquf‘position/job title (evg., third grade

. tgacher, assistant prinedpal, etc.)?
: : ' [ N ) B ,
3. Were ypur OSME activities mostly connected with:

L

—'Wo_rk.aho;)s or ifservice e;ours‘e‘as for elementary teachers.

' - - . s ) ' » )

. . -Mathematics for the uninvoiyed N < .
; e ,

"_-Cormpugarv ed‘ucatioh'prograra ’ o g

.S
Ml .
| [+
!

-6ther -

\

\ (Specify) &

In the past '_fiv.e years, about govq fnany_' OSME-sponsored work-

(Position)

nooOo

N

shops"and/of inservice:sessions have you participated in?
Did you participéteJin'ény Napional Science'Foundétipn
sponsored institutes prior ‘to OSME? . . ‘
R ‘ . N .'"“ ) . s . .
With regard to your educational background, what is -
" your present: status? (Check highest degree.) - Tay, "
Education '

Major Field Education

' <‘Maétér's‘Degfee plus

Bachelor's Degree ;
' : 45 quarter hours

[

;Bacheloriszegree plus S G
45 quarter hours o N _, ~.Doctorate .

Master's Degree R
. Other

D.Ye.;, DNO
Major Figld

(Ph;P:,Eq,ﬁl,gﬁp.)\

. "
' (NumBer)

O

-

(Specify)

. Please indicate:from whom and how you first ‘heard about OSME
(i.e., from a friend, ‘at a meeting, from a newsletter, from a

O
—

;o

- person connected with a university). , ™

& ! : !

In a fewbséntenceé; can ydu describé?your.roie in OSME?

) o S ) .

(Specify)'

o . S Jy,




8. Please proyide the following information about all OSME—sponSOred projects
which you directed or ‘coordinated?” ” : ,

y

.- A ' AVERAGE DAYS PER

T ' I BEGINNING ‘ENDING MONTH DEVOTED TO
PROJECT o ' DATE : DATE . PROJECT ACTIVITY
a. . | _
.b. -\. -
"Coe ; - 1
d.
e. | .
f. )
9' /
-~ ’;‘ N “

9., Please rate the following statements in view of , your o § a
experience(s) in OSME-sponsored proJects./ Circle the ‘S S o
number which most closely represents your feelings. -z$' '5 o
The number "1" indicates that you strongly agree with g '.3- el @
the statements, while the number "5" indicates strong- el ol e
disagreement. ' /1 o ald] 2l A

Strongly disagree

a. The activities in 'which I partic gated responded

to my‘professional needs.

=
(3%
.-w
I~
wn

b. I have been able to utilize th ideas presented
in the proJect(s) in my work.

c. The activities in which I pa; t1c1pated met my
expectations R4 i o w1 2 ‘3 4 5

" d. I would welcome the oppor/unity to participate , ' .
in additional similar a27ivities. ' .1 2 3 4 5

¥
e. I would recommend the same experience to a

. colleague. ! S . : 1 2 3 4 5

f. Participation in the prOJect(s) has led -to a
'change in my teachiyg/administrative style. 1 2 3 4 5

g,‘Participation ‘in the proJect(s) has led to : ,
expanded communicdtion with other professionals 1 2 3 4 5.

h. Noticeable chan és have occurred in my students _
‘ because of my involvement with the’ prOJect(s) 1 23 4 5

N . .-\‘—I\.’,
3 ‘ "




.

10. From your own perspective, rank order the following ten goal statements in
. terms of: a) how important they are to OSME, and b) how important thpy are
' to your own activities in association with OSME. ~Place a-"1" on the line
next to the most important goal, a "2" next to the second most important

goal, etc., until all ten goals have been ranked. Remember to do this for .
. both columns. . . . - :

IMPORTANT.  IMPORTANT °
TO OSME TO ME
P ) .

s

a. Build and strengthen professional organizations
" in mathematics education : .

~ b. Improve teacher attitudes towards mathematics

0

c. Deyelop mathematics:education leaders

d. Improve elementary mathematics education

e. Improve student attitudes towards mathematics

£. Develop illustrative mathematics programs in
elementary and-secondary schools - :

g. Improve communication’ among mathematics _ »
educators and various organizations ) _ S

h. Strengthen and assist professional organizations .

i. Impfove'stuaent performance in mathematics
*gkills ‘ -

j. Improve the instructional use of computers
in the schools _ : ' : e

AEY

k. Improve’Secondary;mathematics education '

1. Other:
s R . ‘ _ . Ihdicaté by letter 6f;gbai
'11. Which one of the above goals'came the closest to . i o
. being attained as a consequence of OSME? :

Which came second? . - .

Which came third?
12. Do you‘fee} that OSME failed'to attaihlany of the : : a? L
~ above. goals? : ) ) - ‘ D Yes ' No
If yes, please indicate by letter (a,b,c,etc.) from
above list, which goals you felt were not attained.

v - S . SR . i
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o

13. During the past five years, have you had any association With the followi;§ .
" agencies relative to your role as'a mathematics educator? (Check "yes" exr*’
"no" for each agency listed below.) o : »

L . . . No

-
1]
/2]

n00E00000000f

a.~i§§90N MATHEMATICS EDUCATION COUNCIL (OMEC) -
0

b. OREGON MUSEUM OF SCIENCE AND INDUSTRY (OMSI)

c. éTAiE.DEPT.ioF~5DUCAT¥9N'(énE) -
. d. OREGON COUNCIL OF_TEACHERS'OF MATHEﬁATICS (oéTM)
e. ORECON~ELEMENTARY'SCHOOLlPRINCIPALS ASSOC&ATION (OESPA)
£. OREGON COUNCIL OF coﬁpﬁ&ER_EDuchION (o¢CE) |
,g. bREGON.ASSOCIATION OF SCHOOL SUPERVIéoks (OAssy

k-2

. EDUCATION COORBINATING COUNGIE- (ECC)

4

«

i

OREGON EDUCATION ASSOCIATION YOEA)

. TEACHERS OF TEACHERS OF MATﬁEMATICS (TOTOﬁ)

L

. TEACHING RESEARCH (TR)

| O

sialsjaisjslalals]sisl=

. ANY OTHER AGENCY? oo
: . : . (Specify)

14. When®you have a“question related to mathematics education,;what‘group(s)
do you .customarily contact for an answer? ' :

15. Pleagé rank order the following six communication‘methods (a-f) in terms of:
1) your frequency of use in OSME activities, and b) your personal preference.
For each column, use "l1" to represent the highest, etc., until all six

methods have been ranked. - 4 )
FREQUENCY PREFERENCE =~ . _ . FREQUENCY PREFERENCE
_a. FACE-TO-FACE - T 4. GENERAL MENO e
b, TELEPHONE . ____  ____ e. PERSONAL LETTER  __ .
c. GROUP MEETING ~_ . f: NEWSLETTER

16. a. How many times a year did OSME monitor or evaluate
. your project(s)? .. :

(Times pér‘year)

b. Please ident{fy the'tﬁb most common methodé.@SﬁE staff members used to
ask you about your program or project. Place, a "1" in the box next to
 the method most, commonly used, and a "2" next to the second most commonly

used. . . ‘ " o | -
1a.'Mailéd queqtionnaire _ 5 d. Telephone calls : [:]‘
b. Freeyform'writteh material [:]? ‘e. Other__ ' [:] ¢
o B L ‘ (Specify)
. c. Personal site visitation [:] . > ’
Q » T ' = o . . ""»’j,
ERIC o - 1'559 L B
- S ' L 5 - ' o A o L :
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17. a. Have you ever ‘been a workshop or inservice leader for v
.OSME - in the past five years? S . D Yes DNo

" b. If yes, how many times (check appropriate box)"
El less than 10 - «JD 26 - 50

'3
-2, O over 50

'

‘c¢. Did you ever receive a fee or honorarium when you con- _ :
ducted workshop‘s or inservice c#urses" : D Yes E] No

[y 3 A . )
( .

18. a. As a result of your OSME activities, did you -ever .
attend an out-of—state convention? ' [tes D No -

b. If yes, what percent of your expenses were ever

paid by OSME?

19. a. Did you ever make’a formal presentation at an out- »
of. state -(‘_bnvent:ion (e. By 1ed a- workshop)" R DYe's DNo '

‘ b. Did you ever have ‘an. opportunity.\to sp'eak before a . )

/ ':'related acti ies" e D Yes D No-

20 Did your partic1pation in OSMEi’prov1de yotx ~w1th ,an'
opportunity to publish your thoughts "br ’:Lews" D Yes D No

21.

22. Do you provide leadership in mathematics eaucation at’ : '
’ .your job or local district? R . _ .DYes I__—] No

. 23. Do you annua11y upgrade and/or change program material .
you use in providing service to your students" [:' Yes D No

EIEY

3
)

PLEASE CQNTINUE ON TO SECTION II.

'_ 15’ . 5




SECTION II

SYSTEM ,CQM’IUN;[‘CATION
) N . " ' » . - - ) . ' -
“What is meant by "communication?"”  You communicate whenever you talk with someong on
a face-to-face basis, use the telephone, or write.or read a letter or memo. Exchang-"
ing ideas or ngice, or asking or receiving peopleé's views, are examplés of commun-
jcation. We would like you to describe your communication contacts with other mathe- -
matics education personnel throughout the state. The results of this part of the

study will allow the construction of an overall "map" of information flow in -the state.

On the. pages that follow, the names of some 200 people who have‘been’associated'Wifh

- the Oregon System in Mathematics Education are arranged alphabetically. preliminary
‘iydentification number is next to each name: a final number will be assigned by the
evaluation staff to keep your replies confidential. However, in o;géz-to avoid problems
‘caused by personnel changes, we need to verify that the persen to whom this questionnaire
is sent is the one who completes the form. Therefere, please sign your name on the first
page of the communication section. No one besides the evaluation staff will have access
‘to your individual reply. Without your name, your data cannot be used to construct the
communication network. C ' ’ ] o

R ' . LN

‘There are three cdiumns next to.the‘name.of each person.' Each colﬁmn heading refers tb
‘a different topic of professional communication you might have had with a colleague.
The types of communication topics are defined as follows: ' '

Column I: A discuésipn related to‘math éﬂuca%ion idgas prémoteq‘ |
. by OSME/QMEC——mgterial$}3prbgramg, and approaches em—. ,';Lir
phasized by the Ftojﬁdgf”[f . . < .

»

- g

‘Column; II: A discussion. reldied to OSME/OMEC operations—-goals R
A L organizat\i_qnﬁ” aﬁd:"‘,\pr()cedures’ NN ‘ ."- . 8 v .
B L

S

ﬁc61§@91111$aﬁ>'1 § g¥6fg§§ioﬁa1'discussion having o reléfféﬁship to

LT OSME/OMEC. | SR ‘

We are 1ntereéted in finding out _from“whom ybu‘ sought‘and/or received'nformat.i'on about *
these gommunication topics—--this could have been on a face;to—face basis, by teleﬁhoné,

- -or.by written memq. - : ' " .

-

..
.

Pléé;e read down the list of names and decide whether you have communicated with each
person at least once in the pastthrée or so years.on one: or more .of tRe three topies.” |
If you have commmicated a lot in.the past tew years, place-a "3" in the box. -If you %
have communjcated about average (compared to communication with othex colleagues), _
place a "2" in the box. 'If you have communicated very little, place a "I" in the box.

" If you have not communicated at all, either about a topic, or with an individual,

leave the boxes blank. o ) e , y ’

o



] ol

EXAMPLE: An example of how to fill out the form is shown below. The three topic
headings are in columns. The number "1" in the ffrst column adjacent to person 128
‘means that you communicated with D. Bouchard a little in the past t

OSME/OMEC approaches. The second row is left blank because you did not communicate
with person 037 at all. However, with person 465 you-communicated (1) a little about
. OSME/OMEC approaches, (2) an average amount about OSME/OMEC operations, and (3) had
a lot of professional discussion not related to OSME/OMEC. :

hree years about

j# Communication Topic .

- _ 1 ' ' 1T - LIT
Discuss ‘ , ‘ - "\ I
- ' : OSME /OMEC Discuss Non-OSME/OMEC :
) ‘ Math Ed. OSME/OMEC Professional
*| Approaches Operations |- Discussions
i S . PAST 3 ' YEARS
Contact Names Amount ‘ Amount Amount
128 Bouchard, D. _ !
037 Miller, J. M : : _ B
465 Richards, N. ' 1 - 2 3
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TABLE C.

"y
2

 FALTOR LOADINGS FOR TEACHER MATH SCALE

' Factor 2

Variables

Factor 1

a "

* Factor 3

Fadtpr 4

CALCU
COMPUTER
COMPMAT
™ COMEQU
~ BASIC .
COMREL
COMP,
MATHLAB
SELFDEV
. PROBSOL
. DIVERSE
MATFIND
‘LERNC .
- PERSONL
GAMES
- MAGAME
- CENTERS

'MODELS. . i’

| CALCU2.:-

RNORML, .

*HMMADE - * .

.66
.94
.94
.92
.79
.65
.63

CRALONE ¢ '

Eigenvalue™

.%.bf Variance 46%° ... °

. 5737

4.76 -

40.6%

.63
(687
-68.

1.02

'8.7%

*These variables did not ldad'oﬁhanyffactors

.55
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~“TEACHER SURVEY . N
‘ T o Please,cqmblefe,Section I and II of the Survey. “The -

information you provide will be kept strictly confiden-
tial. Identification information whHich requests your
_-name and name of ‘school is used for maintaining a record

* of questionnaire returns only. Thank you. for your time
and consideration. : . -
i
. ] 4
+
.. ‘. c,’
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. NAME OF SCHOOL

SECTION 1

»

n3
~ [N

., 1. a. Please _.indicé.te t;he level at which yc.)u teach by cirf:ling the"
: .. appropriate grade or grades. . .
! - T . . C .
i K: 1 2 3 4 5°'6 7 8 9 10 11 12
b. How many years have you taught? A
C ' - (Years)
o . - , e &
2., _How often do you teach mathematics? -
N , - | Y | ) . ] . ‘
o qu:périod'a'Qay At least half of“tﬁéhschool day Full time. _
C e ) . /‘-’ ' Y . " .
~ 3, On the average, how ‘many different students do you _ ‘
teach-in the course of a school year? . o .
W ' - ' (No. Different Students)
4.';'With regard Q9'yoqr\edUCatiohal;babkgrbund, what’
.+ is your present status? (Check highest dégree)
+ » e | | o '
o >~ . Bachelor's Degree . , ' Master's Degree plus
) . o ' ¥ R 45 quarter hours :
oY Bachelorfs'Degree plus .. - : . co ' ~ _
45 quarter hours \\fBBEfbrate : o
‘ o L , (Ph.D:, Ed.D., etc.) ._
. , Master‘s Dégree I’ ) . :
v Co . o Other
S w " ' (Specify)
. ‘. . .
' o - : ' : o :
5. How many courses in ‘mathematics and/or ma;pematics education have you
‘taken in the past five years - include both credit and non-credit in-
service courses as well as graduaté courses. S .
No. Copréés 5
" 6. Piéasé identify ahy courses you remember as 6utstaqding;—‘please‘indicate !
. the course name, the course sponsor (this could be a cqllege/universﬁty,
" school district, or an agency such, as the State Dep@ptment,gf Education.
OCTM, or OMEC), and the course ‘instructor. - R
COURSE NAME | COURSE SPONSOR '’ . COURSE INSTRUCTOR
. G . ’ o
.a. : ot .
b. '
.
' - D A
c. ¥
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B T
~

Have y0u been a member of the Oregen Council
of Teachers of Mathematics (OCTM)7

—

Have you been a member of the Oregon Council
for Computer Education (OCCE)V‘ .

N
[

Have you ever read or ‘used the Math Enthu51ast,
Arithmetic Teacher, Math Teacher, or OCTM
Newsletter?

i

Prior to receiving this questionnaire, had _you

ever heard of OSME or OMEC?

g

No‘“

No

"No

No

@ . .

Please indigate whether you think the following

a.

‘the

'etatements about OSME/OMEC are true or ‘false.

OSMEﬁOMEC received part of its funding from
tate of Oregon. :

The OSME/OMEC progect was des1gned to develop
leaders in Oregon mathematics education.

OSME/OMEC did not provide funds for local -

district. projects. .

a

" OSME/OMEC diffused specific educatlonal pro—
grams to Oregon schools.

«In order to bé funded by OSME/OMEC a detalled

proposal had to be subm1tted.

OSME7OMEC mostly achieved its goals by work— _
ing through colleges dand universitles.

. OSME/OMEC played ‘an important role in develop-
" ing the current state mathematlcs guide,
"Math in Oregon Schools."

Al «

- Most of the worKshops conducted by OSME/OMEC

were designed by the Oregon Department -of

Education.- -

Teachexs gould get’ college c;%git by partic1—

- pating in OSME/OMEC sponsored Mbrkshops/in—‘

service JQTSBS.
-

OSME/OMEt amphasized the use of behavioral
objectives ig math classes for children.
. }}" '*‘ » ‘t{":’ !‘; ot

1 S R :
L. e e
1

True

TR

‘L
S K] ] e
& . ' )
N ' ’”



o
v b T ; . 9 |o
g. Listed beldw are various items which relate to |- e 19
Athematics instruction.  We would like you to LR - b P s
/rate your level of skill for each item by circling or S s °§ <
/ a number from "1" to "5". The number "1" indicates |& |& | o
that you feel highly skilled, while the number "5 1. 1218 [ s L
~‘indicates that you do not feel skilled for that item. |2 |3 |3 o
' o l . ’ ’ ‘vb'? . .g g ' !in
L A Nl
a. teaching mathematiqs through a math lab approach 1~ 2 3° 5
b. developing self-made instructional materials. X ‘3:1 Ty
: for mathematics vt ‘1 2 °3%¥4 5
. . .. . - . . R v.‘ "
c. evaluéting.sgudents through problem—solving éf‘
methods C 1 2 ‘a4 5
d. making use of a great diversity‘of mathematics 2R
teaching materials : ' : 1 28 & 5
e. identifying materials and methods appropriate
for use in a generaluor;remedial ma;hematics
T class ' 1
. - A .
- £, 'settingﬂup mathematics learning centers 1
g. individualizing instruction &n mathematics 1°
using models, gameé, and aisériety of manipu- e
latives ﬂor‘teaphihg-mathematics S | 2 3 4% 5
. RS 4 el
using electronic calculatoxs as devices for A ;-.‘,:ff C
teaching mathematics "skills ’ 1 ,"6_2‘34‘3 45
- : : RN P IR
making use of computer applications in mathe-~ ,‘égk’ )
matics instruction . - 1% 2 3.4 5
N L te e
- . X o X . X ~ ‘ -’
using .computer-related instructiongl materials . 1 2 3 4 5
using computér equipment in the mathematics . )
2 3 4 5

.

instructional program
Free s

1ging a programming‘language such as BASIC,
3%tran, or+FOCAL -

[

= !
ki . , 2 ) L
.

R Y VI,
-

‘e

A8



. 10. _rThis question is concerned with classroom ac:ivifies. For each item, please
put a check on the line. ' o

- .r ' ' o ;Severél Times - .Once ~ Less Than~ ' f _

C ) . My sTupeNTs . Daily A Week A Week Once A Week Never

.oN

é. do seatwork using‘ . : : _' 2
commercially-prepared ' oo
materials, such as °

handouts or workbooks

b. work on projects that

may take several days L S S

5 to complete and may ' '
involve one or more

students . B ' —

c. ~ ‘use math games

- d.. work at learning centers ‘ . - | h

“e. . use teacher-made instruc-
tional materials

' LAY
f. use electronic calcula-. _
tors as part of their- , o SN

classwork - . ' -~ ) : Lo
] L . , -

g. use -computer-related

. materials =~ - . 3 - L B

h. work with physical

modéls, and manipulatives

i use computers: ] : ' . ,

R, L work on independent ’ . 7 B R
projects: : - :

SR _ S o

“1l. Have you ever participated in an OSME/OMEC sponsored activity?
E This may have been a workshop for Computer Literacy, Math En-.
thusgszts,;Math Lab, Math.for the Uninvolved, Math Resource

- Cent , a Math Round-Up, or New Trends in Mathematics. ‘ - Yes No

v B

I1f you answered YES, please dbmpléfe items 12-23 and then go on to :
SECTION II. SR : ' I

b | If you ansia_eréd NO, skip items 12-23 and go.on'to SECTION 1D,

/
.




‘ '

12.

Pleése indicate the OSME/OMEC program component with which,youlﬁere most -

~actively involved. (CHECK ONLY ONE.) -~ = : —_—

.Workshops or inservice courses
: for elementary: teachers (Math Lab,
v . Math Enthudiasts workshops/courses)

.Computer Education

.Math for the-Uniﬁvolved for Jr. Hight’
. High School  Students :

-

-

~ .Other . ) . _ v ' .

13. How.manyIOSME/OMEC workshops or insgrvicé'courses have you
taksn in the last five years? . -
' . \Q . - . N . .
14, In the lgst five years, how many hours or days have
. you spent in OSME/OMEC sponsored workshops or inservice
 cqur§es? L “ » (Hours) or (Days),
4 . ‘f\ | . IR .
« ' . ’ o L . .
._ “15. Have ‘you conducted workshops for other educators S :
under OSME/OMEC auspices? e o . Yes _ No
*16. pid you ever get release time for attending an ‘ E
OSME/OMEC-sponsored workshop'or'inService course? ' Yes " No
17. Did you ever receive inservice credit for attend- _ L
ing an OSME/OMEC-sponsored workshop? Y - ' Yes No
18. ~ Did you ever receive any travel expenses for attend- ’ - :
ing an QSME/OMEC-sponsored workshop from OSME? " Yes " No
L 19  pid DSME/OMEC ever subsidize your tuition for a ' _ .
workshop or inservice course? e ’ Yes - No .
20. Did OSME/OMEC ever sponsog_yoﬁr attendance at a .
' conference? A - Yes - No
‘ . \\ a . ) .‘ - "
21. Did you ever receive free materials at an OSME/ )
OMEC-sponsored workshop or inservice course? « Yes _ No .
22. Did you ever receive technical assistance through ,
. an OSME/OMEC-related project? o ‘* Yes No .
b 23. - a.. Do you ever use mathematics resource ceni:eré?l Yes - _No.
b. va y¢'s, how many times in the past year?' ) : - : “
' ‘ . B e o . (Times in past year)

o
‘ I_ g

‘r(ﬂ.“‘v
Y Y

1.’7/' o ¢
P S s

. -‘ - . a __’Q%Z ' _>




SECTION I1. .~ \

‘ S M INSTRUCTIONS TO RESPONDENTS ~ o

The following questionnaire asks you to ‘give us ypur judgment on some important topics in -
mathematics gducation."The'questidnnai;e'will_prbbably seefn unusual; however, it has been -
designed especially for Evaluation which' needs pregise answers. Each topic is paired with
other topics or concepts important to mathematics education in Oregon. We want to find out
how much alike, or how different, these topics are.  Because it is easie¥ for most people to
think in terms of how things are different, We will ask you'to tell us how ‘far apaft each -topic
is from some other topiec. ;o e I w ' )

L
A

The questionnaire is cemposed of pairs- of concepgs,(topics). We ‘want you to, tell us how far.
‘apart the concepts in each pair are from each other. To make it'easier for you to do this,"
we will use a sort of mental "yardstick." We willisay that A HISTORY AND A MATH CLASS ARE . .
100 UNITS APART. This is just a yardstick. Any fumber, no matter how-large or small, may be
used to describe how different two items are. - = . : A :
In other words, all the differences between a history class and a path class together add up .
to 100 units. (Differences between topics or concepts. are measured in umits, so the more -
different two concepts.are; the moré units they are apart.) - Remember, as you complete thide,
questionnaire, that some pairs of concepts may be moré different than a history and a,math s,
¢lass, and some may be less different. If you think.a pafir is more different,-or farther apart
_than a.history and math class, you will want to use a number larger than 100. If you think a
pair is less -different, or closer together than‘a-history'and a m%th élass,_you-will use a -
_number smaller tﬁSh\lgg;f Providing you with a 100 uﬁit‘differencemhetween history class and
math class assists you in judging how different .the other - pairs are. L . -
.,EXAMPLEi We gave special’ education teachers the following yardstick: A SPECIAL EDUCATION
~ CLASSROOM AND A GENERAL EDUCATION CBASSRQ_OM ARE 100 UNITS %I"ART. . Then we ‘asked them, how far-
" apart are: i ) B » o . : '

. *. CHILD-CENTERED AND YOUR JOB ST EFFLICIENT: AND. F}RUSTRA:FED . ,

e pme s

@ ' o o Vo ; .
Since they thought CHILD-CENTERED AND YOUR JOB (the resgondenf's.job) were less different than

A SPECIAL EDUCATION CLASSROOM AND A GENERAL EDUCATION CLASSROOM; their answer looked 'like this:
CHILD-CENTERED ‘AND\YQUR JOB 45 . -

: ' N ‘ , . ) . : R L
The "45" means ‘they thought the concepts, CHILD-CENTERED and. their job (YOUR JOB), were about
half as different as the™'yardstick' concepts. . - - . o s
‘Since they thought EFFICIENT AND FRUSTRATED are more ‘different. than A.SPECIAL EDUCATION CLASS-
ROOMgﬁND A GENERAL EDUCATION CLASSROOM, théir answer looked like this: ) -

| EFFICIENT AND' FRUSTRATED 7150

, We realize that you'might feel you cannot bé'peffeCtly accurate about:eyepy pair. (REMEMBER,
fHERE IS NO RIGHT ANSWER. YOUR BEST ESTIMATE OF THE DISTANCE BETWEEN EACH PAIR WILL BE FINE
FOR .OUR PURPOSES.) If you do not recognize or cannot give a number for a pair, leave the
space.blank. . ‘ o : ) ’ o
‘Jre you start, we should ‘remind_‘you that OSME is the Oregon System im Mathematics Educqti?bn.
Remember, your rule is: A HISTORY CLASS AND A MATH CLASS ARE 100 UNITS APART. This is ing
tended to be a middle range value. ' ' L

ERIC*- S ‘\\ R



“IF A HISTORY CLASS AND MATH CLASS ARE-100 UNITS APART, HOW FAR APART ARE:

3

| I

¢

_OSME/OMEC.AND DISLIKE ~
NE@:__IERIALS.AND.IMPORIANT'
. ImokTANT AND ‘COﬂPUTEkS |
 £yPORTANT AND USEFUL
. YOUR JOB AND ﬁsﬁFUL' _
MATHEMATICS AND NEQ.MATER&ALS

CHANGE AND COMMUNICATION -
o MATHEMAfiCS AND~COMPUTE§S
. QOMMUNICAiIQN ANb,usEFUL
' IMPORTANT AND DISLIKE |
USEFUL'Aﬁb DISLIKE

. MATHEMATICS AND YOUR JOB  °

YOUR JOB AND IﬁquTAﬁT
" LEADERS AND DISLIKE
" MATHEMATICS AND USEFUL
" SATISFYING AND IMQORTAﬁT
,COMMﬁNICATIOﬁ AND DISLIKE

_MATHEMATICS AND IMPORTANT

YOUR JOB-ANDVSATISFYINGZ
;o OSME/OMEC AND‘IMPOR’I_‘AN"Ii
"+ GHANGE AND SATISFYING
LEADERS. AND USEFUL
MATHEMATICS AN?’CHANGE

- OSME/OMEC AND USEFUL

i VA . e




o 3 )
IF A HISTORY CLASS AND A MATH CLASS ARL 100 UNITS APART HOW FAR APARI ARE

MATHEMATICS AND LEADERS - .Q

_ CHANGE AND IMPORTANT
-LEADERS AND NEW MATERIALS
NEW MATERIALS AND COMMUNICATION

Lw

'SATISFYING AND DISLIKE

* YOUR JOB AND DISLIKE
NEw MATERIALS AND COMPLTERS : fﬁ:
- . ". ',"7‘

- NEw MATERIALS AND DISLIKE

i MATHEMATICS AND SATISFYING L - o

et

. CHANGE AM) OSME/OMEC

YOUR JOB AND OSME/OMEC' SR L

USEFUL AND' COMPUTERS
 OSME/OMEC ‘AND NEW MAfERIALS -
~ %! LEADERS AND TMORTANT

7. r CHANGE 'AND ‘USEFUL -

IMPORTANT AN D COMMUNICATION

-
— e
[ P ——
MATHEMATICS AND COMMUNICATION":' e e
* DISLIKE AND. COMPUTERS.
) I3 . . :
COMMUNICATION AND COMPUTERS
: CHANGE AND YOUR JOB
LEADERS AND YOUR JOB
LEADERS AND SATLSFYING @
SATISFYING AND OSME/OMEC
A

i N LEADERS AND COMMUNICATION

R




B

e

. SATISFYING AND USEFUL -

¢

YOUR JOB AND NEW MATERIALS

- YOUR JOB AND COMMUNICATION

NEW MATERIALS AND USEFUL -
CHANGE AND DISLIKE

LEADERS AND OSME/OMEC

. CHANGE AND LEADERS o
. MATHEMATICS' AND OSMEIOMECV

,MATHEMATICS AND DISLIKE,f-‘

h

CHANGE- AND COMPUTERS .

YOUR JOB AND COMPUTERS

SATISFYING AND NEW.MATERIALS.
SATISFYING AND COMPUTERS

",,‘~OSM§50MEC AND«COMMUNICATION~

CHANGE AND NEW MATERIALS

: 3
\‘LEADERS AND COMPUTERS .

"~ OSME/OMEC AND‘CbMPUTERS

s

N
L

fsATISFYING AND“COMMUNICATION?

IF A HTSTORY-CLASS'AND MATH cL&ss=ARE-1db‘

Pl 3 ; !
" Thank you for your éadﬁérétionQ
. ‘ N
s -
L ! .
" ' ‘
' 175
( < .

v

g%irs APART, HOW FAR APART ARE:

?n

<
.

4'-_‘.:
b}
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.~ OREGON SYSTEM Ii MATHEMATICS EDUCATION

Ny S Cose o
X "STUDENT SURVEY B

e ‘
'DEAR*S?UDENT,. s . -
WE ARE INTERESTED IN HOW YOU'FEEL ABOUT SOME. THINGS Yoy HAVE DONE .}
IN SCHOOL. WE WOULD'LIKE YOU TO HELP US, BY ANSHERING SOME QUES-~ -

TIONS. YOUR TEACHER WILL HELP YOU IF YOU GET STUCK ON 'A-QUESTION
|~ OR HAVE TROUBLE UNDERSTANDING. PLEASE THIKK ABOUT THE QUESTIONS,
' AND ANSHER THEM AS BEST YOU CAN:  THANK YOU. S .

z\L N - v 7

“HOW OLD ARE ¥OU? B T R

,Wr’51

2. HOW WELL DO YOU USUALLY DO IN SCHOOL SUBJECTS? |
_'VERY WELL | |

~ ABOUT IN THE MIDDLE

'.PQOR i R . '... ; _ \""

3, WHO IS YOUR MATH TEACHER NOW? _ ' NI
_ . o TWRITE THE.TEACHER'S NAME)

I, -WHO WAS YOUR MATH TEACHER LAST YEAR?

« ~" TWRITE THE TEACHER'S NAME)

. 5. DID ¥0U GO TO'THE SAME SCHOOL LAST YEAR? U -
® cwedet TYES . TNO : c T
Q ‘ . : \%# . b N - - , : Coe o o

ERIC R 1147



BELOW ARE SOME SENTENCES. TELL US HOW EACH ONE OF THE SENTENCES
DESCRTBES HOW YOU FEEL. YOU TELL US HOW YOU FEEL BY DRAWING A s
LINE THROUGH THE THERMOMETER NEXT TO EACH SENTENCE. IF YOU THINK

A SENTENCE LS TRUE OF YOU, DRAW A LINE THROUGH THE THERMOMETER

UP HIGH. IF YOU THINK A SENTENCE IS NOT TRUE OF YOU, DRAW A LINE
NEAR THE BOTTOM OF THE THERMOMETER. IF YOU FEEL SORT "OF IN-BETHEEN,

DRAW A_LINE THROUGH THE MIDDLE. !

FXAMPLE: WE ASKED SOME BOYS AND GIRLS. IN THE FOURTH GRADE HOW THEY
" FELT ABOUT BASKETBALL. ~WE DID IT LIKE THIS:
. S ' ' : : l/),
1 LIKE BASKETBALL |
N |

® 0ME BOYS AND GIRLS REALLY LIKED BASKETBALL, SO THEY MARKED THEIR
TRERMOMETERS LIKE THIS: ' | RO | .

N _
I LIKE BASKETBALL

OTHER KIDS JUST SORT OF LIKED BASKETBALL), AND THEY MAéKED THEIR

© THERMOMETERS LIKE-THIS: U d _ -

v o - T
v 1 LIKE.BASKETBALL .. . | - S
@ 1. | V . . . 3 . - : ‘ : "o. ’ S

_AND;SOME'KIDS DIDN{T LIKE BASKETBALL AT ALL. THEY MARKED THEIR
THERMOMETERS LIKE THIS: o ’

, G Ny ' . :
I LIKE BASKETBALL R - _ .
_ - , - |

i fiNOW\REMEﬁBEh,.THEéﬁvKIDSVWERE TELLING US HOW THEY FELT, WE MANT YOU
| TO READ EACH SENTENCE AND TELL US IF IT DESCRIBES YOU, OR THE. WAY
§/ YOU FEEL. s : R

18;




‘1, I LIKE TO STUDY MY MATH

3, 1 LIKE MY MATH TEACHER™

B}

i"
y .
4. I THI" MATH 1S FUN
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5, | NEED MATH TO GET A GOOD
JOB WHEN I GROW UP |

«

6. MY PARENTS WANT ME TO DO
WELL IN MATH |

7. 1 DON'T LIKE TO COME TO .~
SCHOOL WHEN THERE IS A
~ MATH TEST .

-R: [ ]
8 MY MATH TEACHER HELPS ME

WHEN I AM STUCK

L
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9, .1 TALK WITH MY MOM AND DAD . L
 ABOUT MY -MATH CLASS | o |

10, 1 NEED MATH TO GET GOOD
GRADES IN HIGH SCHOOL
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Aruitoxt provided by Eic:




DO EVERY SET. o

Cea 5. SPELLING ( ) or AT

R ,.Q
g - .,
FOR THE NEXT PART, WE NANT?N 10 THJNK ABOUT SUBJECTS YOU LEARN_-
ABOUT IN SCHOOL. THE SUBJECF  ARE LTKE THE KINDS OF CLASSES YOU

TAKE. WE HAVE THEM IN:PAIRS: (TW0’S). LOOK AT EACH PAIR AND THEN
CHOOSE THE SUBJECT YOU L4KE TO DO THE MOST AND PUT AN (Xy BY IT.

Cy

1. SeecLine - () OR WRITING ~C)

g 2, SPELLING .« () oR  Reaping -~ .(" )¢

; 3. SPELLING ) or G k.")-

4, SeerLing . ()t or Mat .- )

"% Ts.0 b, READING () or -Gwm (),

N ‘._L . . . ‘;:. . . 5 . » 4 ? -, . . i .
i ™7, Reapine () OR Math Gk e

8. READI&G ( )‘4 OR ART ) ' :é§

v9.; WRITING ( H) oR  ART G

»

PR —— ) e om (. Q; };g

¥

)
g o0 110 WRITING ( ) or READING ()
e M g s

'f?é?‘S"Sgﬁ 12, WrITING ('ﬂ); ok Matn (). j.ﬂﬂ

13, Mw o () or ART () v

%Fw;”xigiqu. Math () R GYM ) ?M

I R A S G B G

&
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-

- TELL US WHAT 4Y0U WANT TO BE WHEN YOU GROW UP,

FIRST CHOICE:_4

SECOND CHdICE:%%“~

WHAT SUBJECT DO Y@ LIKE THE MOST?

e

&

? WHAT SUBJECT PO YOU LIKE THE LEAST?

X

N

+
N ~
'

HOW WELL.DID YOU I’ IN MATHEMATICS ON YOUR REPORT CARD?

Loy
; VERY WELL
Bl
R IN-BETWEEN
POOR
,\‘- ’
&
L s
& gfgz . o
v’ A ~
o
e o
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